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The Brash Company of Buffalo. 

The subject of eleetric lighting was first 
agitated in Buffalo early in 1881, and a com- 
pany organized and incorporated March 
28th of that year known as the “Buffalo 
Electric Light Company,” with a capital 
stock of $100,000; John F. Moulton, Presi- 
dent; A. P. Wright, Vice-President, and 
H. G. Nolton, Secretary and Treasurer. 

Through the efforts of the Brush Electric 
Company of Cleveland, and before any 
operations had been commenced, the Buffalo 
Electric Light.Company sold all rights of 
way, etc., tothe 
Brush Electric 
Light Company of 
Buffalo, incorpor- 
ated June Ist., 1881 
with the following 
officers: John F., 
Moulton, President, 
James Adams, Vice- 
President, and H. 
G. Nolton, Secre- 
tary and Treasurer. 

The company first 
started a 40-light 
station on the “ Is- 
land,” where there 
were no gas mains, 
and have since 
lighted Ganson 
street with twelve 
lamps at $5,000 per 
year. Two addi- 
tional stations were 
soon put into opera- 
tion, and wires rap- 
idly extended to ac- 
commodate the fast 
increasing demand 
for more brilliancy 
than the old illum- 
inants were capable 
of furnishing. The 
prices adopted at 
the outset were fifty 
cents for half-night 


| indignation of the gas producers and war 
| was declared. The fight in the common 
council waged hot and heavy. A majority 
| favored electric light, and three times in as 
many months the Mayor, favoring gas, 
vetoed the resolution of the common council 
authorizing contracts to be made with the 
electric light company for lighting a large 
amount of territory. In October a compro- 
mise was effected by which the electric light 
company secured 125 additional lights at 55 
cents per light, but not before the gas com- 


panies were compelled by their opposition to | 


exclusively, and which at the present rates 





hundred electric lights are burning nightly, 


of freight costs $1.20 on board cars in Buffalo. | one hundred and eighty of which are street 


The apparatus works toa charm and makes 
scarcely a visible vapor, and is by all odds 
the most economical arrangement in opera- 





lights. Wires are now being strung to in- 
crease this number to 250 for which the 
company have a contract with the city. 


tion in Buffalo, and excites admiration from | Forty lights are used by the railroads, and 


all inspecting engineers. The smoke-stack 
is calculated for three times the present re- 
quirements, baving a base eight feet square 
and being one hundred and fifteen feet in 
height. In the generator room, which is 


40x60, are eight Westinghouse upright auto- | 


matic engines, 11x11, of 66 horse-power 


| this number will soon be increased to sixty. 


At all times since the company started it has 


| 

| been unable to meet the increasing demand, 
|nor does it expect to for some years to 
| come. 


The capital stock, twice increased from 
$200,000 is now half a million, held firmly 
by investors and is 








lights and seventy- 

five cents for all- 

night lights, yearly contracts being required 
and strictly adhered to, having no compet- 
ing company to cut rates. In July, 1882, the 
capacity of the company was about two 
hundred lights, and at that time a contract 
was secured with the city to light portions 
of the most prominent streets requiring 
forty lamps, for which the city paid sixty- 
five cents per light per night. 

The opposition of the gas companies did 
not commence to be felt to any great extent 
until June, 1883, when having further ex- 
tended the plant, the electric light company 
were naturally desirous of an increased 
amount of the city’s patronage, and made a 
bid to light the public streets at fifty-five 
cents per night per light. At the inception 
of the electric light company, gas cost 
private consumers $2.50 per thousand and 
$2 to the city for street lighting, and $2.25 
for public buildings. Through the effects of 


decrease the price of gas to $1.60 to the city, 
and $1.80 to private consumers, a reduction 
that the Brush Electric Light Company claim 
full credit for and generally receive. The 
present council and Mayor are friendly to 
the extension of the district to be lighted 
with electricity, and numerous additions 
have been voted since last January, and 
more expected in October when all lighting 
contracts expire. 

The plan of small orsub-stations was found 
to be too expensive and steps taken to con- 
|centrate the power which have produced 
| what experts are pleased to term ‘‘the best 
equipped electric lighting station in the 
country.” The new building, just com- 
pleted, is 100x60 and two stories in height. 
60 feet of the first floor, depressed, is devot- 
| ed to the boiler and furnaces. Here are six 
new steel boilers of six hundred horse-power, 
|made by the Oil City Boiler Works, Qil 


electricity’s advent this was forced to $2.25, | City, Pa., and are pronounced first class in 


$1.80, and $2 respectively in 1882. The | every respect. In connection’ with these 
city’s contract with the gas companies ex-| boilers are six Murphy smokeless patent 


pired in August, 1888, and the encroaching | furnaces, made by the Murphy Iron Works. 
of Detroit, Mich. Soft coal slack is used | 


electric light company attracted the righteous | 





Tue Brush ELECTRIC LIGHT COMPANY’S StTaTION, BUFFALO, N. Y. 


each, made by the Westinghouse Machine 
Company of Pittsburgh, Pa. These are 
arranged in two lines of four each on 
either side of the room, on solid foundations 
of masonry extending downward to rock. 
One of the new style Brush machines, of 65 
light capacity, faces each engine and is con- 
nected directly, all counter-shafting being 
dispensed with. Thus an accident occur- 
ring to one engine affects but one circuit 
instead of all, as is the case where a large 
engine is used instead of individual engines. 
A large switch-board is situated at one end 
of the room, by which any desired change 
in the circuits can be made in a second’s 
time. The second story is used for repair 
shops, store-room, etc. It is intended to 
extend the building this fall so that four 
more engines can be operated, and it will be 
seen that there is now enough boiler and 
furnace power to produce the steam neces- 
sary for such additions. 

There are now strung through thestreets of 
Buffalo, over one hundred miles of No. 4 
copper wire. Twenty-five or thirty miles 


more will be placed this year. Over four | 


not for sale on the 
market, the pur- 
chasers believing the 
company has a 
bright future. 

The present officers 
are, John F. Moul- 
ton, President, 
James Adams, Vice- 
President, J. M. 
Brinker, Treasurer. 
and William &. 
Frear, Secretary. J. 
C. Weber, succeeded 
C. C. Jennings, the 
first superintendent, 
in Oct., 1883, and is 
well enabled to dis- 
charge his duties as 
in conducting the 
mechanical affairs 
of the Brush Elec- 
ric Light Company 
of Buffalo, N. Y. 

Very little has 
been done regarding 
the secondary bat- 
teries. One of forty- 
light capacity hav- 
ing been used sever- 
al months. Itis pos- 
sible this depart- 
ment will be in- 
creased this coming 
winter. 





ea! 
The Electrical Exhibition. 

The following is to be the general classifi- 
cation of exhibits, at the Philadele’.t2 Exhi- 
bition. 

SECTION I—PRODUCTION OF ELECTRICITY. 

Class 1—Apparatus for Electricity of High 
Electromotive Force—(1) Frictional Electri- 
cal Machines—Electrostatic Induction Ma- 
chines (Holtz, Toppler-Holtz, etc.)—Electro- 
phores—Leyden Jars and Condensers—(2) In- 
duction Coils—Hydro-Electric Apparatus— 
Geissler Tubes. 

Class 2—Voltaic-Electric Apparatus-—-Vol- 
taic Batteries (Single and Double Fluid)— 
Gravity—Constant—Gas Batteries—Dry Piles 
—Battery Accessories (Elements, Couples, 
Exciting Liquids for Batteries, Porous Cells, 
Batiery Jars, Binding Posts and Clamps, 
Devices for Maintaining Constancy of Bat- 
teries, Devices for Coupling Batteries). 

Class 3— Thermo-Electric Apparatus — 
Thermo-Electric Batteries. 

Class 4— Magneto - Electric Apparatus— 
Machines for Blasting, etc. —Exploders—Ma- 
chines for Testing Circuits. 

Class 5—Dynamo-Electric Apparatus—Dy. 
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bamo-Electric Machines and Aicenesiee| —Swidh Boards—Lightning Arresters—Pole 
(Direct and Alternating Currents)—Arc Light | Changers. 

Machines—Incandescent Light Machines—| Class2—Apparatus for the Electrical Trans- 
Plating Machines—Telegraphic Machines. | mission of Sound. 

Field Magnets—Arrangement and Disposi-| Telephones and Microphones. Transmit- 
tien of Field—Series- wound Magnets—Shunt- | ters By Varying Electrical Resistance—Mi- 
wound Magnets—Shunt and Scries:-wound |crophone Transmitters— Metallic Powder 
Magnets — Multiple Coil-wound Magnets — | Transmitters— Solid Contacts — Solid and 
Magnet Cores, Construction. and Ventilation | Liquid Contacts — Magneto-Electriec Trans- 
of—Pole Pieces, Shape and proportions of. | mitters — Electro-Magnetic Transmitters — 

Armatures — Construction of Cores—De- | Thermo-Electric Transmitters—Eleetro-Stat- 
vices for Ventilating or Cooling Cores—For | ic Transmitters. 

Preventing Induction Currents in Armatures| Receivers—Microphonie Receivers—Elee 
—Insulation of Cores — Arrangement of | tro-Magnetic Receivers-—Electro-Motograph- 
Armature Coils—Connection of Armature |ic Receivers—Electro-Static Receivers—Ap- 
Coils— Ventilation of Armature Coils. | paratus for Central Stations—Automatic Ex- 

Commutators—Disposition of Commutator change Systems for Telephonic Communica 
Segments—Insulation of Segments—Devices | tions Electro-Magnetic Call-Bells and Sig 
to Avoid Short Circuiting of Commutators— | nals for Telephones—Devices for Maintain- 


For Automatically Oiling Commutators— | 
For Removing Wearing Segments of Com-|Telephonic Relays 


mutators—For Avoiding Sparks in Commu- 
tators—Air blast Attachment for Commuta- 
tors. 

Brushes or Collectors—Construction—De- 
vices for Controlling Position of Brushes— 
Automatic Electric Governors for Brushes— 
Non-automatic Governors for Brushes. 

Machine Bearings—Journals, Boxes, Oil- 


cups — Devices for Preventing heating of | 





ing the Secrecy of Telephonic Despatches 
Yepeaters and Trans- 
mitters— Protection against Lightning and 
other Injurious Electric Currents. 

Photophones and Radiaphones. 

Class 3—Fire and Burglar Alarms. 

Class 4—Annunciators. 

Class 5—Electric Clocks and Time Tele- 
graphs—Electrical Devices for Setting Hands 

Moving Hands— Regulating Clocks—Strik- 
ing Clocks— Winding Clocks—Electric Time 


aw | 
Shafts. | Locks. 

Special Devices for Dynamo Electric Ma- | Class 6—Electrical Registering Apparatus 
chines—Devices for Turning out Lights—|—Chronographs — Apparatus for Counting, 


For Changing Character of Current Furnished | 


by Machine—For Preventing Reversal of Po- 
larity—For Preventing Injurious Effects of 
Short-circuiting of Machines. 

Class 6—Mechanical Motors—Steam-, Gas-, 
Water-, Heat-, and Wind-Engines. 


SECTION 1I—ELECTRIC CONDUCTORS. 

Class 1—Tclegraph Wires—Poles, Insula- 
tors, Cleats, Material and Tools Employed. 

Class 2—Telephone Wires and Cables— 
Devices for Avoiding Effects of Induction 
in Telephone Wires—For Decreasing Space 
Occupied by Telephone Wires — Erecting 
Telephonic Cireuits—Materials and Tools 
Employed. 

Class 3—Electrie Light Cireuits—Devices 
for Erection, Maintenance, and Insulation. 

Class 4—Underground Conduits for Elec- 
tric Conductors—Devices for Avoiding In- 
jurious Induction in, or by, Conductors— 
For Laying Wires in Conduits—For Remov- 
ing Wires from Conduits —For Carrying out 
Loops from Conduits—Sub-Ways for Elee- 
tric Conductors. 

Class 5—Sub-Marine Cables—Construction 
of Cables—Apparatus for Laying Cables. 

Class 6—Insulating Materials for Conduc- 
tors—Methods of Applying Insulating Ma 
terial — Braiding Machines— Machines for 
Wrapping Wires—Apparatus for the Manu- 
facture of Cables. 

Class 7—Electrical Joints and Connections. 

SECTION ITI—MEASUREMENTS. 

Class 1—Measurements of Dimensions— 
Standards and Gauges. 

Class 2—Measurements of Speed, Force, 
and Energy—Speed Counters—Pressure In- 
dicators — Dynamometers, Absorption and 
Transmission—Calorimeters. 

Class 3—Electrical Measurements. 

Resistance — Resistance Coils (Rheostats, 
Shunts and Bridges). 

Electromotive Force—Standard Cells, Elec- 
troscopes, Electrometers. 

Current—Galvanometers and Multipliers— 
Electro-Dynamometers. 

Capacity — Standard Condensers— Induc- 
tion Balances, 

Commercial Galvanometers — Ohmmeters 
—Voltmeters—Amperemeters—Coulombme- 
ters. 

Accessory Apparatus—Keys for Change of 
Polarity—Keys for Timeing, Discharge, ete. 

Class 4—Photometric Measurements—Pho- 
tometers (Shadow, Disk, Dispersion), Stand- 
ard Candles, Carcel Lamps, Bolometers. 


SECTION IV—A—APPLICATIONS OF ELECTRIC- 
ITY — APPARATUS REQUIRING ELECTRIC 
CURRENTS OF COMPARATIVELY LOW POWER. 


Class 1—Electric Telegraphs—Morse Sys- 
tem — Duplex — Quadruplex — Multiplex — 
Harmonic—Needle—Recording--Autograph- 
ic—Printing—Relays—Repeaters — Cut-Outs 





Recording or. Registering Votes—Fares- 
Sheetsin Printing—Gallons of Water Pumped 

Temperature—Pre-sure—Rain Fall—Time 
-Course and Velocity of Ships--Speed of Rail- 
way Trains—Deep Sea Soundings—Velocity 
of Str: ams, ete., ete. 

Class 7—Electric Signal Apparatus—Sig- 
nals for Railroads—Block Systems—Auto- 
matic Electric Railway Signais—Street Cross- 
ings at Grade—Signals for Height of Water 
in Boilers—For Testing Air in Mines—For 
Tempcrature--Thermostats--Electrical Steam 
Whistles—Other Signals. 

Class 8—Electro-Medical—Voltaic Induc- 
tion or Faradic Apparatus—Voltaic or Gal- 
vanic Battery Apparatus — Toppler-Holtz 
Machine, or Franklinic Appliances—Thermo 
Electric Appliances — Medical Electrodes 
(Laryngexl, Aural, Urethreal, Sponge, etc.) 
—Chain Piles—Electro-Cautery, or Galvano- 
Cautery Apparatus—Electrulytic Needles— 
Electric Probes and Explorers—Induction 
Balances for Surgical Explorations— Electric 
INuminators for Medical Explorations. 

Class 9—Applications of Electricity to 
Dentistry. 

Class 10—Applications of Electricity to 
Warfare — Torpedoes — Electric Signals for 
Gunnery—Firing Guns by Electricity —Elec- 
tric Targets. 

Class 11—Applications of Electricity to 
Mining and Blasting, 

Class 12—Applications of Electricity to 
Spinning and Weaving. 

Class 13—Electric Traps and Snares 
Traps for animals—For Birds—For Fish. 

Class 14—Applications of Electricity to 
Pneumatic Apparatus. 

Class 15—A pplications of Electricity to Mu- 
sical Instruments—Electrical Organs, ete. 

Class 16—Applications of Electricity to 
Writing and Printing— Electrical Pens 
Type-Setting Machinery. 

Class 17—Electrical Toys, 

Class 18—Electrical Conjurmg Apparatus. 

Class 19—Miscellaneous Applications of 
Small Currents, 


SECTION IV—B—APPLICATIONS OF ELECTRIC- 
ITY — APPARATUS REQUIRING ELECTRIC 
CURRENTS OF COMPARATIVELY GREAT 
POWER. 


Class 1—Electric Illumination—Are and 
Incandescent Lighting. 

Arrangement and Distribution of Circuits 
—Insulation of Circuits—Safety Devices in 
Circuits— Switch Boards—Devices for Hang- 
ing Lamps—Chandeliers and Brackets for 
Electric Burners. 

Arc-Lighting Lamps—Switches on Lamps, 
Automatic and Hand—Direct and Shunt 
Magnets in Lamps—Clutches for Holding 
Carbon Rods—Duash Pots for Lamps—De- 
vices for Preventing Vibration of Lamps 
Carbon Holders—Devices for Securing a 





Proper Alignment of Carbons—Devices for 
Moving Globes to Secure Facility of Intro- 
ducing Carbons—Automatic Cut-Out De- 
vices for Preserving Continuity of Circuits 
—Double Carbon Lamps—Multiple Carbon 
Lamps--Jablochkoff Candles--Lamp Frames-- 
Devices for Insulation of Framcs— Focussing 
Lamps—Globes and Shades for Lamps—Gen- 
eral Construction and Shape of—Transpar- 


| ency, or Translucency of. 


Lamp Hoods—For Protection against 
Weather or Fire. 

Mirrors and Reflectors for Are Lights. 

Carbons for Arc Lighting—Materials Em- 
ployed for Carbons—Grinding Apparatus for 
Carbons—Hydraulic Presses Used in Manu- 
facturing Carbons—Ovens Used in Baking 
and Re-baking Carbons—Processes for Elec- 
tro-Plating Carbons. 

Incandescent Lighting—Carbon Filaments 
for Electric Lights—Preparations of Material 
for Filaments—Substances Used for Fila- 
ments. 

Preparation of Incandescing Filaments— 
Methods Employed for Carbonization—For 
Driving-off Occluded Gases—For Ensuring 
Uniformity of Electrical Resistance—Elec- 
trical Testing of Filaments. 

Leading Wires—How Cemented to Fila- 
ment—How Secured to the Enclosing Glass 
Globes. 

Glass Globes for Incandescent Lamps— Pe- 
culiarities of Construction; how Exhausted, 
Sealed, and Protected against Leakage 

Light Houses—Lamp Focussing—F lashing 
Lights—Fixed Lights—Apparatus for Re- 
moving Lamp Instantaneously—Dioptric Ap- 
par .tus for Electric Light Plants. 

Sub-Marine Lighting. 

Applications to Sub-Marine Explorations, 
Fishing, ete. 

Electric Illumination of Buoys. 

Locomotive Head Lights. 

Class 2—Electro.Metallurgy— Processes. 

Electroty ping—Copying and . Duplication 
of Coins; Medallions, Works of Art; Nat 
ural Objects—Of Letter Press; Engravings; 
Music, etc. 

Electro - Plating — Electro - Deposition of 
Metals on Metals; On Ceramic Wares; On 
Textiles, Fabrics, etc.—Galvanic Etching. 

Materials, Tools and Machinery Used in 
Electro-Metallurgy. 

Materials for Cleansing and Preparation— 
Acids, Alkalies, various Scouring Agents. 

Materials for Moulds—Wax (and Composi- 
tions thereof), Plaster, Stearnie, Fusible Al- 
loys, Gutta-Percha, Gelatine, and Composi- 
tions thereof. 

Materials for Lining Vats, etc. 

Stopping Off Varnishes. 

Matcrials for Deposition: Anodes—Metal- 
lic Salts Used in Electrotyping and Electro- 
Plating—Alloys Specially Prepared to De- 
posit on. 

Materials for Finishing Electro-Coated 
Products—For Coloring Electro Gilded and 
Plated Wares; Gilders’ Wax; Ormolu Col- 
orings, Dead Luster Mixtures, etc. 

Mechanical Appliances and Machinery— 
Scratch Brushes and Lathes—Cutting. Buff- 
ing, and Polishing Wheels—Depositing Ap- 
paratus and Vats, Suspending Frames and 
Appliances for Keeping Goods in Motion, 
Plating Balances for Weighing Amount of 
Metal Deposited, Frames and Devices for 
Sectional Plating. 

Electrotyping Machinery — Moulding Cases 
—Black-Leading Machines, Toggle and Hy- 
draulic Moulding Presses, Building Irons 
and Furnaces, Case-Filling Tables, Backing 
Pans and Stands, Saw Tables, Planing and 
Shaving Machines, etc. 

Finished Products. 

Electrotypes of Letter Press, Engravings, 
Music, and other Materials to be used in 
Printing, of Cuins, Medals, Artistic Objects. 

Electro-Gilded and Plated Wares, of every 
Descrintion. 

Other Electro-Coated Products, Exhibiting 
the Deposition of Brass and Bronzes, the 
Platinum Metals, other Metals not enumera- 
ted—Printing Rollers, Textiles, Ceramic 
Wares, etc. 

Class 3—-Other Applications of Electro- 
Chemistry—Processes. 


Electrolytic Analysis—Refining of Metals 





—Treatment of Metallic Ores and Com- 
pounds on the Metallurgical Scale. 

Miscellaneous Applications to Chemical 
Technology, Embracing the Subjects of 
Bleaching (Ozone, Nascent Hydrogen), Dye- 
ing and Printing of Textiles, Food Products 
(including Wines and Liquors, etc.) 

Apparatus and Machinery.: 

Finished Products of Electro-Chemistry. 

Class 4—Storage Batteries and Accumula- 
tors—Varieties of Electrodes or Plates— 
Preparation of Electrodes — Methods of 
Charging Batteries - Secondary or Polariza- 
tion Batteries. 

Class 5—Electric Motors—Transmission of 
Power—Devices for Varying Speed—For 
Reversing Motion - For Increasing Power— 
Electro-Dynamic Railroads. 

Class 6—Electro-Magnetic Brakes. 

Class 7 Miscellancous Applications of 
Large Currents 

SECTION V—TERRESTRIAL PHYSICS. 

Class 1—Atmospherie Electricity—Appa- 
ratus for Measuring Atmospheric Potential— 
Lightning Rods and Protectors; (a) for build- 
ings, (b) for ships, (c) for oil tanks and pow- 
der magazines. 

Class 2— Terrestrial Magnetism — Speci- 
mens of Lode-Stone—Varieties of Perma- 
nent Magnets—Magnetic Needle and Com- 
passes— Binnacles for Mariners’ Compasses— 
Dipping Needles and Circles— Declination 
Theodolites—Magnetometers. 

Class 3 Apparatus Used by Governments 
for Weather Signal Stations. 

SECTION VI—IHIISTORICAL APPARATUS. 

High Electromotive Force—Voltaic Elec- 
tricity—Thermo Electricity—Magneto Elec- 
tricity—Dynamo Electricity—Electric Tele- 
graphs - Electric Motors—Electric Lighting 
Apparatus— Telephones, Microphones, Ra- 
diaphones and Photophones— Miscellaneous. 
SECTION VII — EDUCATIONAL AND BIBLIO- 

GRAPHICAL. 
Class 1— Educational Apparatus. 
Class 2—Bibliographical. 





—- 
Electro-Plating by Steam. 

The public interest in electrical matters is 
so largely absorbed in the electric light—to 
the dazzling triumphs of which, the streets 
of our cities, and numberless public and 
private edifices, bear such eloquent testi- 
mony—as to have almost overlooked other, 
and equally important, applications of the 
science to the industries, which have de- 
veloped within the past decade and a half. 
Special reference is intended by this remark, 
to the pronounced advances which had of 
late years been made in the application of 
electricity to chemistry, metallurgy and 
galvano-plating. These phases of electrical 
progress have been permitted to pass unob- 
served, chiefly for the reason that they do 
not obtrude themselves upon public notice 
so strikingly. But, though less attractive 
than the application of the science to illumi- 
nation, they are collectively of much more 
industrial importance. 

Galvano-plating, or the art of producing 
metallic deposits upon objects of metal, 
plastic materials, etc., for useful or strictly 
artistic purposes, within the period above 
named, has made such substantial progress, 
that it is no exaggeration to say that the art 
has been almost recreated. 

The great impulse imparted to this beauti- 
ful and scientific industry has been derived 
chiefly from the improvements that have 
lately been made in the construction and 
efliciency of the dynamo-electric machine, 
by which mechanical energy, from whatever 
source derived, whether from steam, or 
waterfall, is converted directly into electri- 
cal current. 

Hitherto, the electro-plater was confined 
as to his source of electricity to the voltaic 
battery, which, depending as it does, for its 
efficiency, upon chemical changes taking 
place in the constituent elements of the cell, 
required constant attention in replenishing 
or renewing the acids and salis, to avoid its 
rapid deterioration in strength. The voltaic 
battery, in a word, is a troublesome, uncer- 
tain, and expensive source of electricity for 
the uses of the electro-plater. 

With the introduction of the dynamo- 
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electric machine for clectro-plating all this 
has been changed. The plater has placed at 
his service a source of electricity on which 
he can depend for a current of any desired 
strength, and which can be maintained at 
practically perfect constancy for hours at a 
time, and all this by the simple act of throw- 
ing on i belt. 

It is not surprising, therefore, that as soon 
as the efficiency of the steam-driven plating 
machine had been demonstrated, the electro- 
typer and etectroplater made haste to rele- 
gate their battery jars to the ash heap, and 
to adopt the machine for their work ; and so 
decided has been the revolution in this 
branch of applied electricity, that the dyna- 
mo has, practically, completely superseded 
the voltaic battery. 

The results that have flowed from this in- 
novation have been important and benefi- 
cent. It has caused an immense extension 
in all branches of the art of electro-plating ; 
it must be credited with having called nickel- 
plating—to-day one of the most useful and 
important branches of the art—into exist- 
ence ; and by greatly cheapening the cost of 
a multitude of useful and artistic objects, it 
has placed within the reach of pcople of 
limited means, the possession of the most 
beautiful and serviceable wares, which are 
not to be Cistinguished in elegance of de- 
sign or appearance from the most costly wares 
of silver and gold, which are of necessity 
the exclusive property of the rich. 

The visitor to the Exhibition will have the 
rare opportunity of witnessing these wonder- 
ful machines in operation, depositing copper, 
nickel, silver and gold upon the most diverse 
objects, as arrangements have been made to 
exhibit the arts of clectrotyping and electro- 
plating in all their branches and details. If 
not the most brilliant feature of the Exhibi- 
tion, it will undoubtedly be to many the most 
interesting and instructive one.— Franklin 
Institute Journal. 
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A New Standard of Illumination. 


Some time ago Mr. W. H. Preece pro- 
posed a new standard of illumination for 
photometric purposes, based on the illumina- 
tion of a surface, not the intensity of a 
standard light, such as the sperm candle or 
bee carcel. This standard is the illumination 
of space lighted by one British standard 
candle at 2.7 in. distance,or what is the same 
thing, by a French standard ‘‘bec” at one 
meter distance. The plans in vogue of com- 
paring two lights by their effects at different 
distances on two surfaces, is open to the ob- 
jection that the absorbent state of the air is 
not taken into account, although the dis- 
tances are different, and that the diverse 
colors of the lights are ignored. Rumford‘s 
shadow photometer and Bouguer’s (Ritchie’s 
and Bunsen’s) method of comparing equally 
illuminated surfaces have hitherto been 
found the most practical. But for these 
plans a uniform standard of light is essential, 
and none such exists. Various countries 
have their so-called standard. The 
French have the carcel, the Germans a stand- 
ard candle, and so on, but these differ from 
each other and vary in themselves, and the 
new standard agreed on by the Electrical 
Congress is not yet in use. Mr. Preece em- 
pluys a small Swan incandescent lamp, giv 
ing 25 candle power with a current having 
an electro motive force of 5 volts. To illu- 
minate the standard space he uses a contriv- 
ance consisting of a box in which the lamp 
is fixed, The box is blackened inside, and over 
the back part is stretched a diaphragm of draw- 
ing paper with around grease spot in the cen- 
ter, the sizeof a shilling, asin Bunsen’s photo- 
meter. About 12 in, beyond the open end 
of the box, and behind the paper diaphragm, 
is another sheet or screen of drawing-paper. 
No light falls on the diaphragm from with 
out, except what comes from the screen 
which is illuminated by the light 10 be 
measured. This may be either directly re- 
ceived from a lamp or the diffused daylight 
of aroom. The current in the incandescent 
lamp is then varied until its light, shining on 
the grease spot within the box, is equal to 
that reflected from the screen from without. 
In this case the two lights are equal when 


own 


the spot seems to disappear according to the 
well-known principle of Bunsen’s photome- 
ter Thecurrent is supplied by a secondary 
battery and modified by a resistance rheostat 
in circuit. Experiments made by Mr. Preece 
showed that the illuminating power increases 
in the ratio of the sixth power of the cur- 
rent. The apparatus worked well, but Mr. 
Preece confesses that it depends on the con- 
stancy of the lamp employed; the glass be- 
comes smoky by use, the fiber deteriorates, 
and the vacuum sometimes fails. These re- 
sults are, however, slow, he states, and it is 
sufficient to compare either the light given 
by unit current with that of a standard can- 
dle or Harcourt flame. He believes that the 
light given by this source is more uniform 
and easily reproduced than any other.—Zn- 
gineering. 
—— +e 
The Brush Electric Light Company’s Sta- 
tion, Allegheny City, Pa. 

Our illustration herewith shows a Brusk 
plant at Allegheny City. It consists of one 
14x14 Westinghouse engine driving three 40- 
light dynamos; one 14x11 engine driving two 


Electric Light in Powder Works. 
Some time ago we reported that the use of 
electric light had now been introduced in 
| gunpowder manufactories, the Gunpowder 
| Mills, near Kendall, having adopted this 
| mode of lighting in their works. We may 
|add that on the Continent, also, and already 


| since the end of last year, the electric light | 
| has been used with great success by one of | 


the largest gunpowder works in Germany, at 


| Hamm-on-the-Sieg, the branch establishment | 
; employed. 


of the United Rhenish Westphalian Gun- 


Westphiilische Pulverfabriken). 
tric light current is produced by a dynamo 
machine (Gulcher system) of 130 amperes 
and 65 volts. It 1s well known that this sys- 
tem is distinguished by the low tension or 
pressure of the electric current, which ex- 
cludes every danger; by its power of working 
arc and incandescent lights of any power 
simultaneously in parallel circuits with one 
dynamo machine; by the perfect independ- 
ence of all lamps from cach other; by the 
constant tension of the current with any num- 





ber of lamps being lighted, and by the pro- 





powder Mills, Cologne (Vereiuigte Rheinisch | 
The elec- | 


|caoutchouc wires carried to the lantern on 


wooden insulstors from diametrically op- 
posed sides, so as to avoid any intentional or 
unintentional approach of the wires amongst 
themselves, no matter whether the lanterns 
are put up or not, and not even then when 
by mechanical force one of the wires should 
be broken. The strength of the incandescent 
lamps at these places equals about 16-18 


|candle power; whilst in the engine-rooms 


lamps of 8 and 382 candle-power have been 


Especially in places where a uniform, 
steady and intense light is required, and par- 


| ticularly in those ateliirs where the well- 








known brown prismatic powder—a specialty 
of the above-mentioned gunpowder works— 
is being manufactured, the advantage of 
electric light manifests itself clearly, and the 
workmen are well satisfied with this im- 
provement. As appears from the foregoing, 
it seems as regards safety the arrangements 
at the works at Hamm-on-the-Sieg touch on 
perfection, inasmuch as the formation of 
sparks is absolutely excluded, as well during 
the ordinary working as from any elementary 











ALLEGHENY Crty ELecrric Lignt Company's STATION, PITTSBURGH, Pa. 


dynamos; four 11x11 engines driving two dy- | portion between power required and light | influences which can possibly occur at gun- 


namos, and one 8x8 engine driving a single 
16-light machine. 

In this station the dynamos are, wilh one 
exception, placed on the second floor, which 


produced. 
In the before-mentioned establishment the 


dynamo machine is worked by a steam en- 
gine of 25 horse-power, which is fitted wi 


th 


is of advantage in respect to space occupied, | a very sensitive regulator by Messrs. C. A. 


and no doubt tends to give the belt a better 
hold on the pulleys. 
in operation for over two years with unusual 
success, both financially and otherwise. 

The Allegheny County Light Company 
opened its station in Allegheny City, Pa., 
on July 38d, 1882, at which time they 
were running 134 lights. This number has 
gradually increased, without solicitation, 
until they are now operating 375 arc lamps 
from that station The station is equipped 
with four tubular boilers, of 125 horse-power 


each; seven Westinghouse engines, aggregat- | 
ing 485 horse-power; ten Brush generators to | 


operate 500 lamps. Eleven circuits radiate 
from the station, supplying the Union Depot 
station and Pennsylvania Railroad yards. 
The growth of the business has been steady 
and gradual, and the prospects for a large 


increase this fall very encouraging. One of | 


the interesting features in this connection is 
the lighting of the grounds and race track at 
the Exposition Park, Allegheny City, by 
sixty arc lamps, by which the races and 
such exhibitions as Buffalo Bill, are con- 
ducted with as much success at night as in 
daylight. 
—— +m ——_ 

Three stages in the industrial interest of 
the country are shown in the following 
figures: In 1831 the value of the cotton 
mills in the United States was $40,000,000, 
in 1870 it was $141,000,000, and in 1880, 





$408, 225,000. 


| the open places before the buildings, the latter 
| the various ateliers. The incandescent lamps 


Chanieux & Co., Aix la Chapelle. There 


This station has been|are two arc lamps and 114 incandescent 


lamps in use. The former serve to illuminate 


from Gebr. Siemens & Co., Charlottenburg, 
are very perfectly made both as regards uni- 


| formity of resisting power and good work- 


manship. These lamps not only last very 
long, but the different kinds of 8, 16 and 32 
candle-power are all of equal tension, so as to 
avoid the irrational installation so manifest 
in the A and B lamps. 

The incandescent lamps are mounted in 
pairs in transportable lanterns fitted with 
German silver reflectors of double focus. 
| These lanterns have the appearance of loco- 
Motive lanterns, and are doubly secured. 
|The socket of the lantern contains three 
contacts, by means of which the electric cur- 
rent can be cut off or opened both for each 
single light or for both lamps together simul- 
taneously. Outside the buildings in which 
the dangerous part of the manufacture is 
being carried on iron boxes are mounted be- 
fore the windows, which boxes contain iso- 
lated conductor screws, upon which the mov- 
able lanterns exactly fit. These conductor 
screws are fitted with two switches for each 
lamp, but so arranged that the electric cur- 
rent can only be opened when the lanterns 
are firmly fixed. The conducting wires con- 
sist of trebly-insulated and vulcanized 





powder works. 

It may still be mentioned that the two are 
lamps at Hamm are placed at sucha long dis- 
tance from the dangerous buildings that any 
influence on the latter must appear impos- 
sible. The whole installation has been car- 
ried out by the Gesselischaft fur Electrisches 
Licht and Telegraphenbau B. Berghausen & 
Co., Ehrenfeld-Cologne, which company has 
thereby proved its efliciency much to its 
advantage. This company has lately bought 
the Gulcher patents for the whole of Ger- 
many.—Engineer. 

———_ - =e —_—- 


United States Patents. 

Of the nearly 300,000 patents which have 
been issued by the Government, as shown by 
a table prepared by Commissioner Butter- 
worth, 10,204 have been for metal-working 
machines, 8.288 for stoves and furnaces, 
5,505 for railway cars, 6,740 for mills and 
threshing, 6,606 for harvesters, 6,686 for 
plows, 5,872 for applications of electricity, 
5,060 for boots and shoes, 5,111 for steam en- 
gincs, 5,254 for lamps and gas fixtures, 4,993 
for laundry, 3,568 for seeders and planters, 
3,504 for railways, 2,417 for wearing apparel, 
2,429 for dairy utensils, 2,888 for fences 
3,418 for metalling, 2,453 for beds, 3,156 for 
pumps, 3,719 for water distributors. Corset 
patterns have been 969 times patented, 754 
machines for knitting, 734 nut and bolt locks, 
1,219 methods of tanning hides, 884 fire 
escapes, 500 artesian wells, 440 bread and 
cracker machines, 1,580 chairs, 450 vegetable 
cutters, 567 fire engines, and so on, through 
a long list. 
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Despite all that is being said by the news- 
papers, the number of arc-lights in use in 
this country is steadily and rapidly increas- 
ing. Several New England cities are mak- 
ing extensive additions to existing plants, 
and a number of wholly new plants are 
going in. 








Some people who have been decrying elec- 
trical investments as unstable in value, should 
take a look at the quotations for the past 
week and note how the so-called ‘‘solid” 
securities have tumbled. Certain financial 
magnates, who have done all they could to 
depress electrical stocks, have themselves 
suffered such losses in the ‘‘substantial ” in- 
vestments which they urged upon their 
friends, that they have not had much time to 
think about anything else of late. 





In the bulletin of the International Exhi- 

bition the fact is noted that Mr. Barnum is a 
great observer of human nature, and that he 
understands the ease with which a crowd can 
be gathered ‘‘ to view anything that is in the 
least strange or curious,” and adds that it is 
the intention of the Franklin Institute, at its 
International Electrical Exhibition, ‘‘to 
turn to good account this natural instinct of 
the human race.” The writer might have 
added that it isa very important part in Mr. 
Burnum’s scheme to supplement the excel- 
lence of his ‘‘ shows” by very liberal adver- 
tising, in order to let the public know all 
about them. Perhaps our good friends the 
managers of the Electrical Exhibition will 
not take it amiss if we suggest that the suc- 
cess of ‘‘shows,” from the standpoint of 
. attendance and public interest, is going to 
depend very largely on the liberality and 
discretion shown in their advertising, ad- 
vertising that will reach the class of people 
interested in the things which are to be ex- 
hibited. 


; grade crossings. 





Manufacturers of engines, especially of 
those adapted for driving dynamos used for 
electric lighting, will be pleased to learn that 
arrangements are making for a seriesof very 
careful and accurate quantitative engine 
tests, to be made in accordance with an 
elaborate code, which has been prepared by 
Professor W. D. Marks, of the University of 
Pennsylvania, superintendent in charge. 
Manufacturers intending to enter engines for 
these tests should communicate at once with 
the Franklin Institute in Philadelphia for 
full particulars. 





It is now about one year since the electric 
light was introduced into Hartford. It has 
had to make a steady fight for life, the gas 
company throwing every possible obstacle in 
its way. But it has been gaining steadily 
and rapidly, has been largely introduced for 
street lighting, and the public demands its 
still more general use for that purpose, as a 
flood of petitions now before the City Council 
bear witness, Why the gas companies should 
make this steady fight against the electric 
light, if, as they say, they believe that its use 
increases the consumption of gas, it is hard 
to see. 





When railroads were first introduced in 
this country the danger of grade crossings 
was pointed out, accidents were not unfre- 
quent, and there was no small outcry‘against 
the railroad corporations. It was demanded 
that the railroads should in every case go 
over or under the highway, and when it 
was answered that this would entail an ex- 
pense which the railroads could not afford, 
the answer was, from some, that it would be 
beiter to have no railroads than to have 
But the public thought 
otherwise. They weighed the advantages 
against the disadvantages, and made up their 
minds that they couldn’t and wouldn’t do 
without the railroads. Since the roads have 
become thoroughly established the evil has 
been in ameasure overcome, and every year 
a number of grade crossings are wiped out, 
at an expense of from five thousand dollars 
and upwards foreach. Unless weare greatly 
mistaken it is going to be a good deal the 
same way with the wires To exact that 
they all go under ground now would be to 
destroy conveniences which the public de- 
pend upon and need. To say that the wires 
must be buried, and that unless they can be 
buried, the telephone, the electric light, the 
district messenger service, and all the other 
agencies which depend upon the use of 
wires ‘‘must go,” is to go a step farther 
than the people will follow. To pass per- 
emptory laws will hinder rather than help, 
and to get up and keep up a ‘‘howl ” will 
avail nothing in the way of progress. The 
electrical improvements and _ inventions 
which have come into use during the past 
five or six years are, par excellence, the inven- 
tions of the age, and, whether the wires go 
overhead or underground, they have come to 
stay. 





A GLEAM OF SENSE. 


The daily papers have pretty much all said 
their say about the underground bill recently 
signed by Governor Cleveland. As a rule 
they show lamentable and _ inexcusable 
ignorance as to its provisions, and confine 
themselves to congratulating their readers 
that at last the wires are surely to go under 
ground. But to this rule there is one nota- 
ble exception. The New York Hvening Post, 
which has had the bill on file ever since it 
was first introduced into the Senate last 
Winter, and has had every opportunity to 
study its provisions, wise and unwise, and to 
inform itself touching their probable effect, 
has at last been brought to its senses by a 
a published interview with Dr. Norvin Green, 
of the Western Union Telegraph Company, 
in which he stated certain facts which are 
and have been all along perfectly well-known 
to every one who has given the subject the 
least bit of reasonable consideration. ‘‘Ac- 
cording to Dr. Green,” says the Post, ‘one 
effect of compelling the Western Union to 
bury its lines would be to lead it to discon- 
tinue branch offices where the process of 
burial would be too expensive to make the 





business pay. Should the law be enforced, 
some seventy offices would at once be closed. 
In the case of the telephone and district 
messenger companies this is still more clear. 
The expense of burying a wire whose only 
source of revenue is the business of a single 
family would be so great as to break up the 
house telephone and messenger service alto- 
gether. It exists, in fact, only because the 
wires can be connected with the machines 
for little or nothing beyond the cost of the 
wire. It was probably not Mr. Daly’s inten- 
tion to destroy this service, which is, in a 
large city, of such enormous importance. 
He probably did not think about it all.” 

What Mr. Daly thought or did not think, 
or whether he did any thinking whatever, is 
a matter which we cannot undertake to de- 
cide, nor do we know that the processes of 
his mind are at all material. What we do 
know is that when this bill which is, accord- 
ing to the Post's own showing, calculated to 
destroy service of ‘‘enormous importance,” 
the P.st joined in the general how] against 
the wires, and did all that it could to create 
an unreasonable public clamor in favor of 
peremptory legislation ordering them under 
ground. Had any paper holding the position 
and influence of the Hvening Post taken the 
trouble to give the question a little honest in- 
vestigation then, and spoken its mind freely 
and fully, the result at Albany would have 
been very different indeed. Let us read still 
further from the Post. 

‘*What can be done is really exactly what 
the Western Union is now doing—placing its 
trunk lines, ¢. ¢., the lines running from the 
main office to such central points as the stock 
and other exchanges, to Madison Square and 
Forty-second street, under ground. This 
work has begun, and Mr. Daly’s bill hardly 
amounts to more than a threat that some- 
thing dreadful will be done if it is not con- 
tinued, as it undoubtedly will be. When it 
is accomplished the nuisance of telegraph 
poles along our great thoroughfares will be 
abated, but the difficult task of putting the 
entire network of overhead wires under 
ground will not be carried out. Any at- 
tempt on the part of the Aldermen to re- 
move all these wires wherever found, would, 
we imagine, meet with a stout resistance, not 
only on the part of the Western Union and 
other companies, but of the vast population of 
the city for which the telephone and messenger 
service may now be numbered among the neces- 
sities of life.” 

We take the liberty of congratulating the 
Evening Post upon the new light that is 
breaking in upon it on this subject, and we 
know that, once started, it will pursue its in- 
vestigations and honestly give the results to 
its readers. It has considered the commer- 
cial side of the underground question as re- 
gards the telegraph, the telephone and the 
district messenger service. We beg to sug- 
gest that it look into the same side of the 
question as affecting the electric light, the 
burglar alarm, the gold and stock ‘‘ tickers,” 
the time telegraph, and sundry other pub 
lic conveniences maintained through the 
agency of wires. And when it has exhaust- 
ed the commercial side, it might profitably 
look into the electrical problems involved, 
problems which differ widely according to 
the kind of service to be rendered. And 
then, when it has mastered these, we only 
ask that it will give the results of its delib- 
erations and its candid judgment upon them 
all, to its readers, And we desire especially 
to put it on its guard against certain parties 
who have been most clamorous for taking 
down the wires, their ardor being based ex- 
clusively on their prospective ownership in 
some ‘‘ underground system” which, as they 
hope, is to line their pockets at the expense 
of the various wire using companies and of 
the public. Section 4 of the bill, which pro 
vides that “no city in this State shall grant 
any exclusive privilege or franchise under 
this act to any corporation or individual by 
which a monopoly may be created or compe- 
tition prevented on equal terms,” is a thorn 
in their sides, for it is exactly such an exclu- 
sive monopoly that they have hoped to ob- 
tain, and it was with a view to aid them in 
getting it that they lent their voices and pens 
in clamor against the wires. 





Recent Improvements in Ship Signal 
Lights. 

On the above subject Mr. J. Kennard, F. 
§. A., recently read the following interesting 
paper before the Birmingham Philosophical 
Society, England : 

‘“‘The efforts of Mr. Plimsoll, of Sir 
Stafford Northcote, and of Mr. Chamber- 
lain, to promote the safety of human life at 
sea must be ranked among the best examples 
of philanthropy and statesmanship of our 
tume. To the first named of these dis- 
tinguished men it seemed an iniquity that a 
ship should be permitted to quit our ports 
with a cargo of such bulk or weight as to 
endanger her stability in rough weather. To 
the others it seemed intolerable that the 
sanction of the law should be accorded to a 
system of marine insurance which made it 
possible to convert the destruction of a ship 
into a source of profit to her owner. The 
clamor so easily excited with regard to 
every reform by the individuals whose 
privileges it limits, or whose wrong-doings it 
condemns, has been loud-tongued and un- 
scrupulous as ever. But when these voices 
are hushed, and the measures of to-day are 
judged by another generation, will there not 
be a universal acknowledgment of the wise 
and merciful policy that weakened, if it 
could not break, the strong arm of Death on 
the sea ? 

“T have thought that the Birmingham 
Philosophical Society might be interested in 
the development of yet another attempt to 
further the same object—an attempt of 
more modest proportions, but strictly of like 
character, thuugh proceeding by different 
means. I speak of the prevention of col- 
lisions by the improvement of the signal- 
lights carried in all sea-going vessels. 

* * * * * x * 

‘Tt may be asked, what disadvantages 
attend the inequality of the luminous ranges 
of the ship-light? Let us see. An officer 
on watch on a moving vessel observes a 
white light directly ahead, at a distance 
varying say from three to ten miles, accord- 
ing to the transparency of the air and the 
quality of the light. If he is sure as to his 
position and to the course he is keeping, he 
knows that this white light ahead is not that 
of a lighthouse, but is shown from a ship ; 
and he soon further knows that it is not her 
riding or anchor light, but a steamer’s fore- 
mast light. If the two vessels be at the 
moment seven miles apart, and are nearing 
each other at the same speed, say fourteen 
miles an hour, it would be perhaps ten 
minutes ere the red lights could be visible, 
and twelve minutes ere the green lights 
could be seen. In little more than three 
minutes after their green lights appear the 
vessels would meet. Now, the interval 
between sighting the mast-light and the 
colored lights is too long, and the interval 
after sighting the colored lights is far too 
short, for the proper handling of the ships. 
The appearance of the port light demands 
one kind of evolution, the appearance of the 
starboard light another. Consider how 
steamships crowd the seas, especially narrow 
seas, like the English Channel. It has been 
stated that from 200 to 300 pass Folkestone 
in the course of twenty-four hours. Where 
not a steamer, but a sailing vessel, is being 
met which carries no white light, the ine- 
quality and inferiority of her side lights are 
still more embarrassing. I have heard cap- 
tains of ocean steamships complain in no 
measured terms both ef the side lights they 
must look for, and of the side lights they 
must Carry. 

* * * * * * * 

“The case, then, for equal, or nearly 
equal, visibility of the three lights of a 
steamship, or of the two lights of a sailing 
vessel, appears very strong. The condensing 
expedient applied in the Pharos, which is 
one of those adopted in lighthouses, or else 
the enlargement of the side light apparatus 
in two unequal dimensions, is open to the 
practical objections of costliness and weight. 
Our choice would seem to be better made in 
the direction of the illuminant, and if one 
can be found of a simple and trustworthy 
character, while of adequate intensity, it 
must be desirable to utilize it. 
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‘Electricity naturally suggests itself. 
Electricity has already done admirable 
service in lighthouses. There are five first- 
class lights in England. There will soon be 
six or seven. Others are in Russia and 
Egypt, and the French Government, with 
the most praiseworthy spirit and intelligence, 
is converting all the sea lights on its coasts 
to this system. The most powerful electric 
light in the world has been established but 
recently in New South Wales, to the bound- 
less credit of the premier Colony. Elec- 
tricity has been tried also for ship-lights. I 
do not know all the cases. The Doric of the 
White Star Line, is one ; the Livadia, the 
Czar’s sumptuous but impracticable yacht, 
another (in 1880). No trial has been suc- 
cessful, for the arc is not adaptable to the 
purpose, and the Livadia was glad to employ 
the petroleum lamps sent with the lenses of 
the Messrs. Chance. It occurred to the 
writer that the incandescent lamp, now 
become so perfect, might be applied with 
advantage to the colored lights. His friend 
Dr. Hopkinson, who is the consulting engi- 
neer of the Edison Company in London, 
was good enough to arrange a lamp of 100 
candle-power which could be placed in the 
focus of the port light. A sample of this 
lamp is on the table in two forms, the Edison 
type and the Swan type. I am sorry J 
cannot show you these incandescent lamps 
in action, as I have no means of obtaining a 
current here. Wherever the electric light is 
produced on board, the connection with the 
turret and the lens is most easy, and the 
working of it may be as regular and unin- 
terrupted as can be desired. The condensed 
emerging beam from thelens with the duplex 
petroleum burner is equal to about 115 
standard candles. With the incandescent 
lamp it is about 460 candles. But the red 
shade produces this in a very large propor- 
tion. The experiments as to loss of light by 
color have yielded various results owing to 
the differences in the tint, thickness and 
composition of the glasses employed, in the 
condition of the atmosphere, and in the 
personal equation of the observers. The 
conclusions of M. Allard show a greater loss 
than those of M. Reynaud, and both vary 
somewhat from those established in England. 
With a red plate of the tint before you, 
which is the standard of the Trinity House, 
the proportion is about as 3} to 1—that is, 
three-and-a-half times as much light would 
be needed to exalt the red beam to equal 
intensity with the white beam This would 
leave to the electric port light a value of 
about 130 candles. As regards green, the 
proportion is again unsettled. Allard gives 
it as 8 to 1 for blue-green glass. I prefer to 
take it as 7. This would exact an incandes- 
cent lamp of about 200 candles for the star- 
board light, to ensure equality with the red 
light. 

‘‘In this condition the two colored electric 
lights would act to a far greater extent than 
before in harmony with the white light 
(which, of course, would be left a petroleum 
light), because in ordinary weather the full 
range due to their elevation would be secured. 
In hazy weather, although the range is enor- 
mously diminished, the quintessence of value 
is in the residuum. In very thick weather no 
light can be expected to avail much, not even 
the new Eddystone, witk its beam of 160,000 
candles, or the electric Lizard, though its 
light has been seen by the P. and O. ship 
Khedive seven miles distant in a fog, or the 
Macquarie, with its beam of perhaps seven 
millions of candles, casting a halo on the sky 
visible sixty miles away; for, as Tyndall puts 
it, the noonday sun itself may be eclipsed by 
a puff of smoke from a locomotive. The 
whole question of luminous sea signals is one 
of degree—a very slight increase of pene- 
trating power in misty weather making the 
difference possibly between shipwreck and 
salvation to a matiner, whether the radiant 
be in a lighthouse or in a ship light. It is 
truly in light as in love— 

* ‘Oh, the little more, and how much it is! 

And the little less, and what worlds away!’ 

“An exhibition of the new ship lights with 
the incandescent lamp was held in London 
on two evenings in February last, in the 
presence of representatives of the Board of 





Trade, the Admiralty, and the Trinity House, 
at the engineering works of Mr. Peter Brother- 
hood, near Westminster Bridge—works, let 
me say, in themselves an admirable exhi- 
bition of structural arrangement and me- 
chanical outfit. Such powerful beams of 
light were probably never before this occa- 
sion darted across the Thames from such 
small apparatus. 

‘This, then, is the case for the new lenses, 
Have they any weak points? (1) They are 
costly in comparison with the pseudo-lenses, 
and the electric luminant may make them 
more costly still. But what sort of factor is 
this in a calculation where the values which 
they help to protect are so immense? (2) 
They are liable to damage. Doubtless, and 
so are many other things on board that must 
be carefully tended. (3) If the incandescent 
lamp be used it may go out. Unquestiona- 
bly, and every artificial light goes out now 
and then, but if a duplex burner be kept at 
hand ready to be put in focus, the accident 
can be repaired in less than half a minute. 
(4) These lights can be obtained only in Bir- 
mingham. Not so; they can be obtained in 
Paris of excellent quality, and the French 
Government seems to appreciate their value 
somewhat hetter than ours does. (5) Petro- 
leum on board ship may explode. True, in 
the hands of a miscreant to whom dynamite 
is denied, and even he would have some 
trouble to succeed. Lastly, the new lenses 
give too much light. To that I really have 
no answer. ‘You are ten years before the 
time with your electric side lights,’ said one 
of our greatest lighthouse authorities to me 
the other day. Well, I am content to be so. 

“T fail tosee why we already use in our war 
ships the dioptric lenses and the electric 
light for purposes tending to destroy life, and 
do not use the same agencies there and in 
other ships for the purpose of saving life. 
And equally I fail to understand why thous- 
ands of pounds should be lavished on the 
decorations and luxuries of a vessel (includ- 
ing electric light in abundance), while a few 
pounds are grudged for the signal-lamps 
which promote the quiet and safe enjoyment 
of ail these. The incandescent light is now 
installed in the saloons of more than sixty of 
our ocean steamships. To extend it to the 
colored side lights, and secure twelve times 
the power of the old lights, seemsan obvious 
measure. But even where vegetable oil or 
petroleum is the aliment of the side lights 
for the present, there can be no sound reason 
for not using the best lenticular apparatus 
procurable, and so securing three times the 
power of the old lights. It reads almost 
like a bad pleasantry that the magnificent 
Australian steamer Orient on leaving our 
shores for her first voyage was ‘ protected in 
every conceivable manner against accidents 
by collision,’ when we know that she carried 
only lights of the still imperfect type to 
mark her career through 11,000 miles of 
water in thirty-six days. So it is with the 
great Atlantic steamers such as the Alaska, 
the City of Rome, the Germanic, or the City 
of Berlin. The inaction of many ship 
owners is singular. They desire that the 
Board of Trade should take the initiative 
in enforcing the use of dioptric apparatus, 
or of the electric light, or at least in recom- 
mending it. On its side, the Board of Trade 
naturally prefers that the companies should 
begin the reform for themselves. It is the 
old appeal, ‘tio ter Consult.’ But the pub- 
lic, who are the real appellants, will not, I 
imagine, when better instructed on the ques- 
tion, submit indefinitely to this vicious 
circle. And the companies ere long will dis- 
cover that the line will become most popular 
which carries, inter alia, the most powerful 
and trustworthy signal-lights. There is al- 
ready one renowned line of steamers which 
in this, as in so many other things, has taken 
an honorable lead—the Peninsular and Ori- 
ental Company. Despite some early discour- 
agements the use of the true dioptric apparatus 
with the petroleum lamp is becoming the 
rule in their vessels now. They still hesitate 
I believe, to invoke the aid of electricity in 
the side lights; but with a chairman like Mr. 
Sutherland, and with the professional staff 
advising him, his crowning improvement 
must soon follow.” 


| Electrical Transmission from Niagara 
Falls, 


| At the annual convention of the American 

Society of Civil Engineers, Mr. Benjamin 
' Rhodes read a paper of which the following 
is a synopsis: 

Dynamic electricity is used substantially 
only for the electric light, but this use 
has become a great industry. It is the 
object of this paper to show what has been 
done and what may be done toward the 
utilization of Niagara for electrical pur- 
poses. The power of Niagara can be esti- 
mated very approximately. The average flow 
of the river, according to the many careful 
measurements, is 275,000 cubic feet a second. 
The fall through the rapids immediately 
above the falls is 65 feet. The height of the 
falls is 165 feet, making a total of 230 feet. 
Thus we have for the whole power 7,000,000 
horse-power. To utilize this amount of 
power by water wheels, generate electrical 
currents, and transmit to various cities 
within five hundred miles, would necessitate 
a plant representing at least $500,000,000. 
Such figures as these give some idea of the 
enormous amount of power here in reserve. 

A small proportion of the power of Niagara 
is already utilized, and a much larger amount 
can be developed at moderate cost. On the 
Canada side the entire use is represented by 
a small overshot wheel under six feet head, 
which has for many years propeiled a solid 
piston single-acting pump, furnishing a 
meager supply of water to the adjoining vil- 
lage. On the American side, along the 
rapids on Goat Island and the mainland, there 
are five separate raceways using from four to 
sixteen feet head, and developing in all from 
800 to 1,000 horse-power, most of which is 
now in actual use. If the project for the 
appropriation of lands for a State reservation 
at Niagara is carried out, all these races will 
come within the fixed bounds of the park, and 
will, of course, be odious in the eyes of the 
commissioners and be swept away. 

The greatest power now in use at Niagara, 
however, lies outside the proposed State 
Park. It is the Hydraulic Canal, and was 
constructed about 1855. It is cut through 
the solid rock across the peninsula on which 
the village of Niagara Falls is built, taking 
the water from the extreme head of the 
rapids and discharging below the falls, giving 
opportunity to use the entire head of 230 
feet. The canal is nearly one mile long, and 
was planned 100 feet wide and ten feet deep. 
It has been excavated but seventy feet, and 
half the distance it is but thirty-five feet 
wide. It is at present partially filled with 
débris, being at certain points no more than 
five feet in depth. At the lower end is a 
basin nearly at right angles with the canal, 
which may be extended as needed along the 
river frontage belonging to the Hydraulic 
Power Company. The canal lay idle for a 
quarter of a century, and it remained for an 
enterprising citizen of Buffalo, Mr. J. F. 
Schoelkopf, possessed of large capital and 
zeal, to open up this great power. At the 
time of his purchase—in 1878—there was 
only one water wheel on the canal. There 
is now a large and increasing number of 
buildings for manufacturing purposes dis- 
tributed along the high bank of the river, 
using an aggregate of nearly or quite 5,000 
horse-power. The wheels in these buildings 
are set under heads of from 50 to 100 feet, 
and discharge the tail water over the side of 
the precipice, the various streams falling 
over 100 feet to the river below. Some of 
these wheels are of large size when the head 
is considered, several being capable of giving 
from 1,100 to 1,500 horse-power each. The 
last two years have seen great improvements 
in the making and setting of wheels, and the 
working of all the mills is now regular and 
continueus. 

Further developments of power at Niagara 
may be made at littleexpense. The Hydraulic 
Canal can be deepened and widened, and 
wheels may be set under greater heads, the 
total amount thus made available here being 
equal to the necessities of many years. Large 
powers may also be developed at Goat Island 
and Prospect Park in case the State Park 
plan is not effected; in either place, 10,000, 
25,000, or even 50,000 horse-power being 








easily available. It may safely be said that 
the use of Niagara has just begun. Low 
water is unknown; troubles from ice are 
slight; hours of use are not limited to eight 
or ten, but twenty-four hours in the day and 
365 days in the year, and unlimited power is 
ready, making this the most reliable, as it is 
the grandest, water power in the world. 

The application of the water power of 
Niagara to electrical purposes has been 
limited, being hitherto confined to the local 
use of the electric light, but this use has been 
such as to give much valuable experience. A 
Brush dynamo has been in use in Prospect 
Park for the illumination of the falls and 
grounds since July 4th, 1879. This machine 
is run under peculiarly favorable conditions, 
having always the same number of lamps in 
circuit, with power supplied by a water 
wheel of proper capacity, and the plant 
operated only two hours of each day. The 
working has always been smooth. A Weston 
dynamo, with a Serrin lamp and reflector, 
was for some time used to light the beautiful 
rapids in the rear of the Cataract House; 
some difficulty was found with this plant— 
not, however, due to the power. Several 
isolated Edison installations have been made 
in various mills, the dynamos in each case 
being run by the water-wheel that furnishes 
power for the mill. While the power is con- 
tinuous, the light is excellent, the only diffi- 
culty with such a plant being that, in case 
of shutting down for repairs,auxiliary power 
must be supplied for the dynamos, or other 
light used. 

A local Brush company was formed in 
the fall of 1881, and has since been lighting 
the streets and dwellings of the village of 
Niagara Falls with from forty to sixty lamps, 
The company has met with not only the 
usual difficulties of such organizations, due 
to inexperience and the sudden introduction 
into general use of new machinery and un- 
familiar principles, but in addition other 
troubles due to the interruption in the power 
from various causes, so that a steam plant 
has been maintained by the side of the water 
wheel. As heretofore noted, the improve- 
ment in power has been marked, and it is 
probable that the steam plant will be used 
hereafter only in such extraordinary emer- 
gency as might be classed with the bursting 
of a steam boiler or the destruction of a 
building by fire. Experience has shown the 
immense difference in cost between the use 
of steam and water-power. Electric street 
lights are furnished profitably at a price 
much lower than at any other place, and if 
the number were greater, the price could be 
still further reduced. 

The future application of Niagara’s power 
to electrical purposes is an interesting sub- 
ject. The local use will keep pace with the 
growth of the town, but will of course be 
comparatively small. In order profitably to 
transmit currents of electricity to a distance, 
several conditions must be observed: The 
cost of transmission must be less than the 
difference between the cost of steam and 
water-power; the distant point must be one 
where the currents of electricity can be used 
and where water-power cannot be obtained. 

There is no point so likely to fulfill these 
conditions as the city of Buffalo, and the 
project must be proved practicable there be- 
fore being attempted in larger and more dis- 
tant cities. The estimates following are 
based upon the Brush system, not on account 
of merit in this beyond other systems, but 
because it happens to be there in most gen- 
eral use. 

The rental of power at Niagara Falls may 
be assumed at $10 per horse-power per an- 
num, delivered on the shaft. The cost of 
transmission will be interest, repair, and de- 
preciation, which will be all covered by ten 
per cent. on the investment. The items of 
cost of dynamos, carbons, lamps, and 
care of lamps are common to the use of steam 
and water, and need not be considered. The 
most enthusiastic advocate of steam-power 


will hardly claim that it can be produced for 
from ten to twelve hours a day at less than 
$50 a year, and as used for electric lights 
with small engines, the cost is actually nearer 
$95. The saving, then, may safely be as- 
sumed at $40 a year, or, on a plant for 1,000 
arc lights, the sum of $40,000 yearly. 
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»*, An experiment with telephones at 
Sweaborg Forts has been successfully com- 
pleted by the War Department of Russia, 
and itis proposed to adopt telephonic com- 
munication in Russian fortresses generally. 

»", The telephone tournament is the jocu- 
lar designation given to a series of experi- 
ments to determine the cheapest and most 
effective form of telephone, and the one best 
adapted to the Canadian Government ser- 
vice. These tesis are now being conducted 
by their superintendent, Mr. Gisborne. The 
specialties to be determined are: Clearness of 
articulation; loudness of speech; simplicity 
of adjustment; minimum of induction; 
cheapness of construction, including cost 
price of sale, without royalty or rentals. 
Over a dozen different patents have already 
been tested competitively; but it will be 
some weeks yet. before Mr. Gisborne’s Re- 
port will be submitted to the Government. 

«x The Metropolitan Bell Telephone 
Company of this city, planted a pole in 
Park avenue alongside of Addison Fowler’s 
premises, at Sixty-cighth street, on the night 
of June 11. The following evening Mr. 
Fowler procured a derrick, and his men 
began hoisting the pole up. He was arrested 
by Policeman Wilson and brought before 
Captain Gunner at the Fifty-ninth street 
station. The foreman of the company was 
summoned and told what Mr. Fowler had 
been doing. He offered to change the loca- 
cation of the pole to another part of the 
block. To this Mr. Fowler replied that he 
owned the entire block, and that no pole 
should be planted there at all. Incidentally 
he said that while they were talking his men 
were carting away the pole which he had 
partly hoisted. A visit to the spot proved 
his remark true, but the foreman did not 
insist upon Mr. Fowler’s being locked up, 
and no suit fur damages has been begun. 
Nobody knows what has become of the 
pole. 

»*, On the underground bill an officer of 
the United States Electric Light Company 
said: ‘IT have no idea that the law will be 
enforced. If it should be, the telephone 
and American District Messenger companies 
would be wiped out. They couldn’t make 
anything at all The result would be similar 
to that in Chicago when the city authorities 
cut down the wires, the companies having 
failed to comply with a city ordinance re- 
quiring this to be done. The consequence 
was there were no wheat or stock quotations, 
and the merchants forced the City Council 
to repeal the order. People here are just as 
dependent, and more so, on electricity, and 
would not tolerate an interference with i's 
operation. We have not had time to think 
how this law, if enforced, will affect the 
various electric light companies. We should 
be concerned only indirectly ; but I am con- 
fident the law will be a dead letter until 
it is repealed.” 

y*, In regard to the underground wire 
bill the telephone and electric light people 
have not yet recovered from their amaze- 
ment caused by the wholly unexpected 
action of Governor Cleveland in signing the 
bill to compel the companies to put their 
wires under ground before November 1, 1885. 
“The idea is so absurd,” they say, ‘‘that 
practically no opposition was made to the 
bill, the governor’s common sense being de- 
pended upon to keep it from becoming a 
law.” ‘* Why,” said J. P. Davis, the vice- 
president and general manager of the Metro- 
politan Telephone and Telegraph Company, 
‘‘why, if we should have the streets in lower 
New York given up to us exclusively we 
could net perform the physical labor between 
now and November 1 of next year. Our 
trouble would be with our single wires, 
which run from the central office of a 
district to each subscriber. Is each one of 
these to be laid ina tube? And how much 





would it pay us to run a wire to any distant 
point in the city? Not a cent. Take a 
case in point, Cyrus W. Field has put up a 
hig office building at the Battery. If, under 
this law, a man should come to us and say 
he wanted a telephone put in there we should 
tell him he would have to wait till enough 
others wanted wires to warrant us in tearing 
up the street and laying a new pipe from the 
central office.” 





-_ 
Lancashire and Cheshire Telephone Com- 
pany, England. 

The circular recently issued by the Chair- 
man, Mr. Charles Moseley, contains the 
following on the question of royalties 
Undcr the first agreement for the es'ablish- 
ment of telephone exchanges it is provided 
that the company shall pay to the Post- 
master-General a royalty of 10 per cent. 
upon the gross receipts of the company, for 
the use of exchange wires: For the use of 
ultra-radial wires, 121g per cent.; for the use 
of call oftices, 50 per cent. of gross receipts ; 
for the use of trunk wires, £10 per mile, 
and 50 per cent. of gross receipts above 
rental. Whatever concession kas been re- 
quired from the department for the develop- 
ment of the telephone has only been obtained, 
as is evidenced by the above figures, at the 
cost of an additional tax upon the company 
and the user of the wire, and only after 
great loss of time in overcoming the obsta- 
cles which are introduced by the department 
in auy negouations which are entered into. 
The department systematically throws every 
possible obstacle in the way of the develop- 
ment of the telephone, with the evident 
object of restricting its use in every possible 
way. The public and our subscribers com- 
plain loudly and bitterly of the charges 
which are made by the company for the use 
of the telephone, which arise in consequence 
of the taxes and restrictions imposed upon 
us by the post-office authorities ; and, if it 
were not for the obstructions of the depart- 
ment, the telephone would to-day have been 
in a position equal to the enormous develop- 
ment which has taken place in America and 
other countries where there is no interference 
by the Government authorities. 

The objection that is raised by the Post- 
master-General that the extension of the use 
of the telephone may injuriously affect the 
revenue of the Telegraph Department is 
clearly negatived by the fact, that during the 
past year the telegrams transmitted by the 
department are 640,000 in excess of the 
previous year, and that in America, where 
the telephone is fixed in almost every build- 
ing in the various cities, with unrestricted 
communication between the towns, and 
where continuous and general use is made of 
telephonic communication, the telegraphic 
service has increased in immense propor- 
tions. It is impossible for the telephonic 
companies to give those facilities and cheap 
means of communication which they desire, 
and which would bring the telephone within 
the use of the great mass of people, to 
whom it would be of inestimable service, on 
account of the burdens already referred to, 
which, if removed by the adoption of a 
general principle of a fixed royalty upon the 
gross receipts of the Telephonic Exchange 
allowing unrestricted adoption of the tele- 
phonic system, would enable the companies 
to give a cheap and general telephonic 
service, and to place their valuable system at 
the command of every one. 

It is important in the interest of the com- 
merce of this country that a larger sphere of 
operations should be given to this very valua- 
ble and important adjunct to every man of 
business. In almost every other commercial 
center of the world these advantages are 
having an important influence in the con- 
duct of the affairs of that portion of the 
community which forms the basis of success 
to the country generally. 

In Lancashire we have the most valuable 
manufacturing district of the Untied King- 
dom, and Manchester forms a center from 
which radiates an immense commercial area 
extending from thirty to forty miles round, 
and at our Manchester market there is con- 
gregated a large body of business men to 
whom communication with their respective 





places of business would be invaluable, and 
a telephonic service, which is at the com- 
mand of every business man who may be 
called to various parts of the city, would be 
a public convenience such as could only be 
appreciated when adopted. 

The immense amount of time and labor 
that is saved by the use of the telephone can 
only be understood by those who have ex- 
perienced its advantages, and it is only 
education and opportunity that will materi 
ally assist in giving to the public the knowl- 
edge of its great usefulness. If the Post- 
master-General could be induced to give the 
telephone free scope, the development of its 
growth in the large cities of the United 
Kingdom would be extremely rapid, and 
public appreciation of the boon would be 
very great. 

———— 

Italian Legislation on the Telephone. 

Our contemporary, the Journal Telegraph- 
aque, contains particulars of modifications 
recently introduced by decree of the Italian 
Government in the wording of telephone 
licenses, which are of considerable import- 
ance. The changes refer specially to Ar:icles 
14 and 15 of the licenses, and are printed in 
italics, 

License for a public telephone service in 
the interior of a ‘‘ Commune.”—Art. 14. The 
charge for subscriptions is to be fixed by the 
licensee, who is allowed to establish two zones, 
with different scales. The charge is not to ex- 
ceed a maximum fixed by the Government. 
The licensee will also fix, within limits ap 
proved by the Government, the charge to be 
made for telephonic calls made through the 
oftices opened to the general public. Sub- 
scribers are not subject to this charge. The 
subscription must be the same for all sub- 
scribers of the same zone, the only reduction 
allowable being one of 20 per cent. per in- 
strument for the subscribers who take more 
than one apparatus for their personal use. 
The licensee must allow the Government 
offices and charitable institutions a discount 
of 50 per cent. on the subscription, and he 
may also give them a gratuitous service. The 
licensee may not refuse to anybody a sub- 
scription or the use of the public telephone 
offices, except in case there might appear a 
danger to the security of the State, public order 
or merals, subject to the final appeal of those 
conce: ned to the Government. 

Art. 15. The royalty to be paid to the Gov- 
ernment is to be no less than 15 francs for 
every instrument fixed in private houses, or 
5 francs, without exception, for every instru- 
ment fixed in Government offices, municipal 
or charitable institutions. A royalty of 50 
francs minimum is also to be paid for every 
apparatus or telephone office open to the 
public. The payment of the royalty will 
commence from the day of installation, and 
must be made at the end of every quarter. 
As regards the settlement of royalties, the 
competition likely to be made by the tele- 
phone office to the inland telegraph service is 
also to be taken into account. 

Art. 30. The present license will, after hav- 
ing been signed by the Government official 
specially appointed, and by the licensee, be 
submitted for approval to the Government. 

It will be seen that the conditions of the 
license are, on the whole, much less onerous 
than those connected with English licenses, 





-_ — 
Exchange Statistics. 

Gen. Thomas Sherwin, auditor of the 
American Bell Telephone Company, has 
compiled a very interesting and valuable 
series of statistical tables concerning the tele- 
phone exchanges in operation in the United 
States January 1, 1884. For convenience of 
tabulation, the cities and towns in the United 
States having telephone exchanges are sche- 
duled under five heads, as follows: 

Schedule A......... population over 150 000 
“s eeepc from 50,000 to 150,000 


sa *  10,000to 50,000 
” D.....population 10,000 and under 


In Schedule A are fifteen exchanges with 
27,997 subscribers, against fourteen exchanges 
with 21,361 subscribers a year before. 

In Schedule B are twenty-two exchanges 
with 17,335 subscribers, against twenty-four 





exchanges with 16,512 subscribers a year 
before. 

In Schedule C were 211 exchanges with 
47,207 subscribers, against 191 exchanges 
with 35,824 subsciibers a year before. 

In Schedule D were 658 exchanges with 
31,000 subscribers, against 496 exchanges 
with 24,031 subscribers a year before. 

The totals are as follows: 


JAN. 1, Jan. 1, 
1883. 1884. 
Number of exchanges... 725 906 
" circuits. ..... 74,484 97,422 
- miles wire... 68,571 85,896 
“ employes... . 3,716 4,762 
= subsenbers.. 97,728 128,625 


The exchange statistics are further classi- 
fied by States and territories, and present 
some striking figures. In number of ex- 
changes, Illinois leads with eighty-four, but 
has only 8,274 subscribers to show for them; 
while New York, with eighty-three ex- 
changes, leads in the subscribers’ column 
with 16,960. Massachusetts stands No. 2 in 
the matter of subscribers, having 12,292, but 
stands seventh in her number of exchanges, 
having but fifty-six, being led by Illinois, 
Indiana, Iowa, Michigan, New York, and 
Ohio. Delaware, the District of Columbia, 
Nevada, Oregon, and Washington Territory 
each has one exchange. Nevada has the 
smallest number of subscribers-—67. 

In the list of exchanges, New York stands 
first with 3,820 subscribers. There are quite 
a number which claim but two subscribers, 
and as any less number than that would fail 
to constitute an exchange, no town can lay 
claim to having the smallest. 

We have thus picked out a few interesting 
facts from these tables, which may be studied 
with great profit by all who are interested in 
the progress of the telephone business. They 
show a very marked growth of the business 
during the year 1883, and will be invaluable 
for future reference. 
re 
Absolute Measurements in Electricity and 

Magnetism. 

A very excellent work by Andrew Gray, 
M. A., F. R. E., has just been published by 
Macmillan & Co. It has often been said that 
a want is felt in physical laboratories for a 
work that may serve a student as a guide 
through the various departments of electrical 
and magnetic measurements. Kohlrausch’s 
*Introduction” contains much useful in- 
formation, but it is put together in a manner 
that is not always clear and satisfactory. 
Kempe’s ‘‘ Handbook” is very good for the 
special purpose for which it was written, for 
it meets in a complete manner all the re- 
quirements of electric telegraphy. 

Engineering in a recent review of the work 
says that Mr. Gray’s book is not intro- 
ductory ; it presupposes a good acquaintance 
with the laws of electrical and magnetic 
quantities, and the methods of measurement 
in general use. Nor is it a complete treatise; 
it was written for the specific purpose of 
giving, by a few well-chosen and typical 
measurements, a clear account of the absolute 
system of units now universally adopted. 

As illustrating magnetic measurements, we 
have a detailed explanation of the Gaussian 
method of determining the horizontal com- 
ponent of the earth’s force. This naturally 
leads to definitions of the magnetic units 
and elements. 

The theory of the ring tangent galvarnom- 
eter follows, nothing, however, being said 
of the double-coil arrangement of Helmholtz 
now generally adopted in standard instru- 
ments. In developing the theory of the 
several instruments described, the author 
does not hesitate to discaid unwieldy elemen- 
tary methods, and uses where necessary the 
more rapid and powerful formule of the 
integral calculus, 

Due prominence is given to the compara- 
tively new instruments—-the graded galvanom- 
eters—of Sir William Thomson. The theory 
of each is explained and several ways are 
described by which they may be graduated 
and their accuracy easily verified at any sub- 
sequent time. 

The comparison of resistances occupies a 
chapter of thirty pages, in which are dis- 
cussed such important matters as the sensi- 
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Wheatstone bridge and 
Kirchoff’s modified form of it, the elimina- 
tion of the effects of self-induction, the 
calibration of wires, the measurement of 
high resistances, the insulation of the elec- 
trometer, and the internal resistance of bat- 
teries. 

We notice, in connection with this chapter, 
that no reference is made to Prof. Foster's 
elegant method of calibrating wires, or to 
the various condenser methods for determin- 
ing what is called the resistance of a bat- 
tery. 

Another chapter of the book treats of the 
development of energy in the various parts 
of an electric circuit. It contains much 
useful information about many points re- 
lating to dynamos and electric motors which 
one would look for in vain in text-books 
published a year back. This information 
is obtainable from first sources only, being 
scattered over the proceedings of many 
societies ; and Mr. Gray has done a service- 
able work in giving bricfly the conclusions 
of the more important investigations that 
have been carried on. The efficiency of 
machines is defined, its relation to speed and 
resulting potential pointed out, a convenient 
form of ergometer is described, and a sketch 
of the theory of alternating current ma- 
chines is given including the effects in self- 
induction. 

This latter theory is confessedly a difficult 
subject, and one could not expect of Mr. 
Gray more than a brief reference to the 
several variables which lead up to that very 
complex integral, viz., the current from a 
dynamo or an alternating current machine. 

The concluding chapters deal with the 
measurement of intense magnetic fields, 
magnetic permeability and susceptibility, and 
the various electro static and electro-magnetic 
units. 

If we had to point out any part of this ex- 
cellent little book which appeared to us want- 
ing in clearness, we should indicate the early 
paragraphs of chapter X. We think a 
clearer exposition is possible of the meaning 
and methods of measurement of the effi- 
ciency of dynamos and motors, and also of 
the precise conditions required for rapidity 
and economy of working respectively. 

Undue importance seems to be attached to 
the copper voltameter. We may mention 
that Lord Rayleigh found it unreliable for 
accurate measurements, and hence the 
adoption of the-silver voltameter for deli- 
cate work. 

Mr. Gray states as the result of many 
careful determinations made in the University 
of Glasgow by Mr. Thomas Gray, that a 
coulomb liberates at the negative electrode, 
.000331 of a gramme of copper. This 
would make the electro-chemical equivalent 
e=.000331, whilst if we take the e of silver 
as determined quite recently and with ex- 
treme care both by Lord Rayleigh and by 
Kohlrausch .01118, the electro-chemical 
equivalent of copper as deduced therefrom 
would be .00344. 

To one who has already a good knowl- 
edge of clectrical matters generally, and 
some experience in a physical laboratory, the 
work of Mr. Gray, will be of great help. 
Written by a man who 1s practically familiar 
with his subject, and who enjoys the ad- 
vantage of every-day intercourse with Sir 
William Thomson, it is replete not only with 
theoretical information, but is also very sug- 
*‘means and ways.” 


tiveness of the 


as 


gestive of 





‘=e —— 


An English Opinion of Our Technological 
Institutes. 

The English Government reccntly ap- 
pointed a commissioner to visit this country 
and report upon the technological institutions, 
and, after visiting them personally, the com- 
missioner, Mr. William Mather, says of the 
Stevens Institute: 

‘*My inspection of the school convinced 
me that, for mechanical engineering alone, I 
had never seen its superior. The theory and 
practice of the science are never separated 
through the four years’ course. The name 
of Professor Thurston is well known in the 
engineering profession in England, and the 
fact that he has charge of this department 1s 
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a guarantee for the uahiiee of the students 
in the principles of science, as well as in their 
application to mechanical construction.” 

Of the Renssalaer Polytechnic Institute, at 
Troy, Mr. Mather says that as a school of 
engineering it has won the highest repu- 
tation, and that its graduates have taken part 
in the most important and original engineer- 
ing work in America Professor Greene, the 
principal, is highly spoken of, and the whole 
object and spirit of the school is said to be to 
turn out thoroughly scientitic men who know 
how to apply their knowledge. 

The School of Agriculture and the Me- 
chanic Arts, Cornell University, is mentioned 
with approval, and it is a notable fact that 
Corneil is ‘amongst those who are coming 
out of the old methods of what is termed 
‘intellectual culture;’ the applied sciences 
are becoming recognized as furming as sure 
a basis for character and culture as the dead 
languages and higher mathematics for those 
who have to take part in developing and 
applying the resources of the country.” 

Of the Boston School of Technology Mr. 
Mather says: ‘‘ This institution worthily en- 
joys a high reputation in America.” Its 
graduates enter into the scientific professions 
without difficulty. 

——_-- ao —__—__ 

Dr. Norvin Green made the subjoined 
statement to a reporter recently, in regard to 
the underground wire law : 

“Tam not a lawyer but the bill seems to 
be defective in not having a repealing clause. 
Unrepealed, the statutes giving us power to 
build telegraph lines are still as good in law 
as the one just signed compelling us to put 
the wires underground. No, I cannot say 
that this company will, or will not, oppose 
the law. We have not contested it in com 
mittee or anywhere else. There are other 
companies which have greater reasons to 
oppose it, for we own only 20,000 to 25,000 
miles of wire on poles in the city, while the 
telephone companies have probably 60,000 
miles. The Western Union has already placed 
under ground its trunk lines from the 
general office south and west, to the ex 
changes, and on the north the wires are 
ready to be placed in underground tubes as 
far as Twenty-third street. We have decided 
to extend this line to Forty-second street and 
the Grand Central Depot. Long before the 
end of the period named in the Dill all our 
trunk lines in this city will probably be 
underground. It is hardly probable, how- 
ever, that the city would enforce the law. 
No penalty for disregarding it has been pro- 
vided. Paris and London have large under- 
ground systems, but in addition perfect net- 
works of overhead wires. I do not think 
that New York will remove allits pole wires. 
The people will insist upon having con- 
veniences which they now enjoy. ‘This 
company, for instance, has 147 branch offices 
in the city, but 1f this law should be en- | 
forced, more than half of them would be 
closed at once. Should we run wires under 
ground to a remote office which now is kept 
open merely for public convenience? But 
the effect of the law would be still greater 
on telephone and district messenger com- 
panies. The service would be restricted so 
that it would be almost useless In the busi- 
ness parts of the city, where the reccipts are 
large and the distances short, the companies 
might put their wires underground, but they 
could not possibly afford to do so in other 
sections of the city. It would not take long 
to convince the people of the inconvenience 
caused by the law. Iam quite sure that the 
opposition compunies would suffer much 
more than we should if the law should be 
enforced. It would not cost us much more 
to carry all our trunk lives out of the city 
under ground, but our opponents would 
have to begin at the beginning. That re- 
minds me that some persons say that we are 
not muking money. Do you realize that, 
when we have paid the dividend for this 
quarter, we shall have paid out since January 
1, 1881, exactly $18,000,000 in dividends ? 
In the same three and a-half years we have 
added to the plant $5,700,000, which makes 
a total of $23,700,000. We have sold in that 
time $1,000,000 bonds, for which we received 





about $1,100,000, and a few other things, 


lepnaiiiins weiiae to $200, 000. All the rest 
of these payments have been from earvings, 
for we have no floating debt of any kind. 
And still there are persons who say we are 
not earning money.” 

———_-a>e—_____ 

While the dynamo and the lamp are the 
most fascinating branches of electric science, 
the humble conductor is at least as important. 
Indeed, the conducting wires bold a position 
parallel to that maintained by the rails and 
permanent way in railroad traffic. Great in- 
crease in economy and efficiency has been 
introduced by recent improvements in the 
wires, and in no way more than by the re- 
searches of Professor George Forbes on this 
comparatively ignoble subject. Among his 
recent deductions he has completely upset 
the old axiom that the safe current should be 
proportional to the section; that is, to the 
square of diameter, of the wire. For the 
smaller sort of wires, he shows that the 
square of the current should vary as the cube 
of the diameter; and for still smaller con- 
ductors, that the current should vary simply 
in proportion to the diameter. —Franklin In- 
stitute Journal. 

— 

. With reference to the wire ordered 
by the Government recently we notice the 
Palmer Wire Company has received the 
order. The wire is to be used for makin 
cables and hawser ropes for the U. 
steamers Chicago, Boston, Atlanta and 
Dolphin. These are the stecl cruisers, the 
construction of which was authorized some 
time since by Congress. 

The amount of wire required is about 
55,000 Ibs., and the tests imposed by the 
Government were very severe ; so much so 
that no other wire manufacturers, except 
the Palmer Wire Company se.med to be 
able to meet the requirements. 

Great care has to be taken in drawing and 
galvanizing, that the wire may be round, 
exact to gauge and smooth. Two experi- 
enced in-peciors are constantly kept at 
work upon tbe wire, and all coils not meet- 
ing with the excessively high standard 
adopted by the Government are rejected. 

The Palmer Wire Company deserve great 
credit for securing this order, and for the 
masterly care with which all its details are 
being followed out. 

This company is fast achieving a reputa- 
tion for producing the best galvanized wire 
made in this country. 
-_ 

. The ‘‘ Telegraph Guide for the King- 
dom of Siam,” published by the Siamese 
Post and Telegraph authorities for the use 
of officials and the public, contains, in the 
first place, the Royal decree opening the tel- 
egraph line between Bangkok and Kapong 
Prak, in the Province of Phratabong, for 
public traffic. The line has been erected by 
the Minister of Posts and Telegraph Banu- 
pantuwongse (whose complete name is Som- 
detch Phra Chow Nong Yah Toe Chowfah 
Bhanurangse Swangwongse Krom Hluang 
Bhanupantuwongse Woradej). There are at 
present ten telegraph stations, of which six 
are intended for international traffic, while 
four serve exclusively for inland messages. 
The stations are open from 7 to 10.30 A. M., 
and from 3 to 5 Pp. M. Government tele- 
grams are accepted at any time. This guide 
also contains thé regulations of the service, 
the first part of which refers to the inland 
traffic, while the second consists of the rules 
of the International Telegraph Service (Lon- 
don Revision, 1879). The charge for messa- 
ges in‘Siam is one fuang per word, without 
any extra charge. The limit of a word is 
ten letters. Every message must contain at 
least eight words, or else the same charge is 
made. Messages are delivered free of charge 
to a distance of five English miles from the 
telegraph station. The Siamese post-office 
has adopted the system of abridged addresses, 
and those wishing to benefit by it have to pay 
eight tikals (avout £1) per annum, or a lump 
sum of 40 tikals (£5). Any change of the 
abridged address costs 5 tikals (12s. 6d.). 
The Siamese Government has already given 
notice of its adhesion to the International 
Telegraph Convention, and as soon as this is 
officially setiled one of the few remaining 
gape iv the telegraphy of the world will be 
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.. At the Central Telegraph office, St. 
Martins-le-Grand, London, there are no 
fewer than 12,000 Daniell, 8,000 Fuller's 
bichroma’‘e and 800 Leclanche cells in use. 

.... According to the Lumiere Hlectrique 
the steamer Sherard Osborne, belonging to 
the Eastern Extension Telegraph Company, 
has just finished the preparatory work to the 
laying of the cable between Haiphong (Ton- 
quin) and Hong-Kong, which according to 
the contracts of the 29th November last 
with the French Government, will establish 
a second line of communication with Ton- 
quin. The shore end cable has already been 
laid from the Peninsula of Do Son (Tonquin) 
as far as the deep water line ; and the river 
cable to connect Haiphong has also been 
laid. At the Hong-Kong end, the cable has 
been laid from the landing place as far as 
the entrance to the Straits of Hainan, where 
soundings have been taken to determine the 
course to be followed during the laying. 
To complete the communication, there still 
remains to be laid a length of two hundred 
and twenty miles of cable, which the Sher- 
ard Osborne will have to ship at Singapore. 
The cable will be direct, without touching at 
the Island of Hainan. It will be completed 
and open to the telegraph service in the 
beginning of June. 

.-. For some time past, says the New 
York 7'ribune, the Western Union Telegraph 
Company has been annoyed by bogus mes- 
sages being delivered to different persons in 
the city by boys attired in the uniforms of 
the company. The telegrams were marked 
‘*collect ” in all cases, and hotels were made 
the principal sufferers. Messages were de- 
livered purporting to come from all parts of 
the country, and were intended for all sorts 
of people. Generals in the army, officers in 
the navy, congressmen, assemblymen, cler- 
gymen, all alike served to swell the unhal- 
lowed earnings of some unknown rogue. 
Finally the patience of the officers of the 
company was exhausted when a telegram ad- 
dressed Milton N. Smith, of the Louisville 
and Nashville railroad, was delivered at the 
Hotel Brunswick, where Mr. Smith was 
staying. He was not in when the telegram 
arrived, but 96 cents was paid for it at the 
hotel office, and on his return Mr. Smith had 
the pleasure of reading as follows: ‘ Be 
ready to come home as soon as you receive 
letter sent you. Something extraordinary 
has happened. D. W. C.” Mr. Smith did 
not know exactly who was meant by “D. 
W.C.,” so he went to ask an explanation 
from the telegraph company. The company 
refunded Mr. Smith his 96 cents and then 
called upon Detective James K. Price of the 
Twenty-ninth precinct for assistance. De- 
tective Price asked if there were any other 
bogus despatches Yes, there was about a 
bushel. One was directed to Assemblyman 
M. Curtis, Metropolitan Hotel. Another to 
Captain I. N. Muller, United States Navy, 
Everett House. When Detective Price had 
received these and some others, he closely 
examined the handwriting and found it alike 
in all the telegrams. Then going to the 
headquarters of the the Western Union Tele- 
graph Company he obtained the written ap- 
plications of all the messenger boys, and 
found a marked similarity between the tele- 
grams and the application ef Charles F, 
Condon, a boy of 17, whose parents live at 
1127 Second avenue. Condon had been dis- 
charged by tbe company a short time pre- 
vious. Price inquired at the boy’s home, but 
he was not there, and at last Price searched 
the lodging houses in the city, and in one in 
Eleventh street he found Condon. In one 


of his pockets was a piece of paper, on 
which was written, ‘‘ Prof. G. W. Sumner, 
Albemarle,” * Edward Atkinson, Boston, 
Fifth Avenue,” “Congressman G. 8. 
Williams, Cambridge, Mass., Metropolitan.” 
Condon was taken before Justice Smith at 
Jefferson Market police court yesterday. He 
was remanded to the care of Detective Price 
until an examination can be held, 
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* * An International Industrial Congress 
will be held in Brussels on the occasion of 
the celebration of the fiftieth anniversary of 
the commencement of the Belgian rail- 
roads. 

* * Engineers have been sent from the 
Caucasus to Teheran to obtain permission to 
unite Baku with Resht by a new railroad 
running for 350 miles along the shore of the 
Caspian Sea. 

* * An international exhibition for arti- 
sans, instituted by the Austrian Society of 
Arts, under the patronage of the Archduke 
Carl Ludwig, will be opened in Vienna on 
July 24, and closed on October 12 of this 
year. 

* ® The Rue de la Roi line of street cars in 
Brussels is to be equipped with electric 
motors, and separate accounts are to be 
kept. After a trial of one year, electricity 
will be exclusively employed on the street 
ways of Brussels if it meets all requirements. 

* * Only the Goulard-Gibbs system for 
transmitting electrical energy to a great 
distance from the generating source was 
entered for the prize of 10,000 lire offered by 
the Italian Government in connection with 
the exhibition held at Turin. Too little was 
proffered for the magnitude of the perform- 
ance demanded, 


* * An electric railroad will soon probably 
be finished, uniting the Hotel des Alpes, at 
Territet Chillon, and the Hotel de Mont 
Fleury, which is situated on the steep moun- 
tain-side immediately above Chillon. It is 
intended to use a turbine to drive the dynamo- 
electric machines, as the supply of available 
water is abundant. 


* * The wealth of the United States is esti- 
mated at $50,000,000,000; that of Great 
Britain at $40,000,000,000. The wealth per 
inhabitant in the United States is $900, and 
in Great Britain it is $1,000. In the United 
States 72 parts of the wealth go to labor, 23 
to capital and 5 to government. In Great 
Britain 41 parts go to labor, 36 to capital and 
23 to government. 


* * One of Clarke’s patent electric launches 
was tried recently on the Forth and Clyde 
Canal. The launch is 25 feet long by 4 feet 
10 inches beam, and weighs, complete, with 
batteries charged, about 7% cwt., being 
driven by a patent propeller 15 inches diam- 
eter. During the trial a speed of between 
five and six miles per hour was maintained, 
while the motor worked noiselessly and with- 
out vibration, developing 2.6 horse-power. 
This boat is the first of a fleet being built to 
the order of a Munich company, who have 
obtained a monopoly from the Prussian Gov- 
ernment for several of the neighboring lakes, 
and the trial proved very satisfactory, show- 
ing that considerable improvement had been 
made in these launches since their introduc- 
tion last year. 


* * Jt is said that there will be close cutting 
in the Electrical Exhibition building at West 
Philadelphia, to make room for all the ex- 
hibits and afford them a proper display. 
‘«« Nevertheless,” said the Superintendent of 
Construction, recently, ‘‘ we think that our 
plans are so well arranged that nobody will 
be disappointed. Space will have to be 
pretty well economized, but that will be an 
advantage to intelligent observers, who will 
desire to make comparisons of inventions and 
systems for the application of electric force. 
Although we have more room now than 
either the Paris or Vienna exhibitions, our 
display is growing so upon us that we shall 
want it all. The Franklin Institute is taking 
the highest pride in making the arrangements 
of the most perfect character possible, and it 
is already certain that the exhibition will, in 
its importance and extent, excel all its prede- 
cessors.” 





Electric Blasting and Lighting as Applied 
Quarries, 

Amongst the largest engineering works at 
present in course of construction are those 
undertaken by the city of Liverpool for the 
supply of that city with water. Away up 
amongst the Welsh hills, some seventy miles 
from Liverpool, what was once a fertile 
agricultural valley is being rapidly converted 
into a lake, by the process of building a 
masonry dam across its narrow lower end, 
thus backing up and impounding the water 
of the river Vyrnwy, over the village and 
valley of Llanddyn. The area of the lake 
when formed will be 1115 acres, with a 
length of 4} miles, and will contain nearly 
eleven billion gallons above the level at 
which the water will be drawn off for the 
supply of the city of Liverpool. The 
engineers of this great work are Mr. T. 
Hawksley, C. E., of Westminster, and Mr. 
G. F. Deacon, C. E., of Liverpool 

It is not, however, with the construction 
of the embankment and the lake that it is pro- 
posed to deal in this article, but rather with the 
scientific appliances used in the quarrying of 
the stone for the wall. The quarries in 
question are situated about a mile away from 
the site of the masonry dam, with which 
they are connected by a double line of 
narrow-gauge (3 ft.) railway, somewhat re- 
markable in itself for its uniform gradient of 
1in 30, and for two or three very sharp 
curves, one of which possesses the some- 
what unenviable radius of 150 ft. Geologi- 
cally speaking, the quarries are in the mas- 
sive beds of rocks at the base of the Bala or 
Saradoc beds of the lower Silurian group, 
which dip at an angle of about 30 deg. to the 
west. The position is very favorable for 
quarrying, and the beds are stripped off one 
by one, each layer being from 6 ft. to 10 ft, 
thick, but divided into beds of about 3 ft. 
The blocks come out, with skilful quarrying, 
in their natural crystallized form as rhom- 
boids. The locating, development, and con- 
trol of these quarries was entrusted by the 
corporation to a firm of mining engineers 
well known in North Wales and its borders, 
Messrs. D. C. Davies & Son, of Oswestry ; 
and at the time of our visit there were some 
600 men employed by the corporation under 
them, the works continuing uninterruptedly 
day and night. The output at that time was 
over three hundred tons of building stone 
per day, mostly dressed, to say nothing of 
the removal of waste and the extension of 
the quarry. In order to grapple with so 
large an output all the appliances of ma- 
chinery and science which were thought of 
practical value have been brought into suc- 
cessful work. 

To the student of either mining or civil 
engineering no better opportunity could be 
afforded than by a visit to these works of 
seeing in daily practical use the various 
engineering appliances, with which, how- 
ever well “he may be acquainted in 
theory, yet with which in their application 
and the manner in which they are utilized so 
as to be of daily and increasing value, he is 
absolutely ignorant. The beds of rock lie, 
it may be added, in a way which peculiarly 
adapts itself to electric blasting, and this has 
been adopted to the almost total exclusion of 
the ordinary method by means of a fuse, 
which is only used in isojated and special 
cases. At first the Welsh quarrymen and 
foremen were much perjudiced against its 
employment, and used every means to dis- 
courage its introduction, almost dishearten- 
ing the young engineer to whose control it 
was entrusted, necessitating his personal 
superintendence at the charging of every hole 
and the making of every joint. A man and 
a boy have now been trained, and are almost 
constantly employed in preparing the fuses 
and firing the shots. The battery employed 
for firing is one of Siemens’ high tension, 
and resembles when open a small dynamo, 
being driven by a handle and train of wheels, 
and to which is attached a condenser, con- 
sisting of alternate layers of mica and tin- 
foil. The electricity stored in the condenser 


is automatically discharged at every third 
turn of the handle of the machine, ard 
passing along the wires and through the 
fuses, fires the holes simultaneously. As 





many as fifty holes could be fired at once, 
but in practice it was not found advisable 
to couple more than thirty together, owing 
to the difficulty of insulating so many, and 
the consequent short-circuiting of some of 
the holes, thus spoiling the blast and neces- 
sitating their subsequent firing. 

The holes as a rule are 9 ft. deep, 1} in. 
diameter, 3 ft. apart, and placed at a distance 
of 9 ft. from the edge of the rock. The men 
stand on a line of planks along the slope 
when preparing holes for a blast. Thirty of 
these holes would bring down a mass of 576 
tons of rock, in blocks from three to five 
and ten tons, those from three to seven tons 
being the most useful, as if they are over 
seven tons the cranes used in building are 
unable to lift them. A great deal of waste 
is occasioned by breaking up large stones, 
as one of eight tons cannot be broken into 
two good stones of four tons, and sometimes 
the effort to do so is simply wasted. In 
order to prevent as far as possible this waste, 
owing to the blocks being too large, much 
judgment and ‘experience are necessary in 
choosing the best site for the holes, and 
after many trials the above dimensions were 
adopted as affording the best average results. 

The electric fuses employed are what 
are known as Abel’s high tension fuses, and 
consist of two gutta-percha covered iron 
wires, 3 ft. long, twisted together. One end 
is enclosed in a small wooden cap, and in 
this the pointed ends of the wires are brought 
close together, leaving a space of about ,4 
in. between them, which is filled with a 
fulminating mixture. On a current being 
sent throught it leaps as a spark across the 
space and ignites the fulminate, which in 
turn explodes a detonator, and through it 
the powder in the hole. Ordinarily the fuses 
are supplied with but a few inches of in- 
sulated wire, and it is necessary to attach a 
further length to this, thus making two 
joints which would be buried and out of 
sight in the hole. This was found to be a 
fruitful source of failure, so the fuses were 
provided with wires a yard long, being a 
sufficient length to reach down tothe powder 
in the holes and also to stretch across half- 
way between two neighboring holes. In 
order to protect the joints—where the in- 
sulating material was of necessity removed— 
from coming into contact with the rock, and 
thus short-circuiting the current and making 
a missfire, a short piece of fine india-rubber 
tubing is slipped over them and tied with 
string. This is an effectual remedy. 

The firing of so many holes simultaneously 
is a very grand sight, and if, as it rarely hap- 
pens, that it is necessary to do so at night- 
time, the effect is very impressive. We were 
once present at one of these, but our descrip- 
tion can give but a faint idea of the scene. 
The quarry was in full work under the pale, 
cold glare of the electric light, and was mu- 
sical with the merry tinkling sound, like that 
of a dulcimer, of many hammers striking 
the resounding steel tools of quarrymen and 
stone dressers; cranes rattling, locomotives 
hurrying about, foremen giving orders, and 
all the quarry filled with the busy sounds of 
working life. A bugle sounds out of a shad- 
owy corner, and immediately the whole 
scene changes. The tread of hurrying feet 
takes the place of the tinkling music of the 
drills. The forms of many men dart across 
the brilliant path of light, and disappear in 
the gloom beyond. One by one the lamps 
are lowered from their high masts and buried 
in their protecting boxes, and with the low- 
ering of the last the quarry is shrouded in 
darkness and silence. A last warning blast 
from the bugle and a voice from out the 
darkness crying, ‘‘All clear!” A few seconds 
more of silent suspense, and thirty jets of 
fire with dazzling flash illumine for a mo- 
ment the whole quarry, showing up all its 
details as if by lightning. Mighty stones 
are seen by its glare as they are hurled 
through the startled space, and falling, ’mid 
the roar and shake as of an earthquake, 
dash to fragments as they reach the earth 
again. The heavier rocks descend the steep 
slope in ana valanche, carrying all before their 
irresistible might, and were it not for the 
heap of rubbish left to receive it, it would 
destroy the railroad at the foot and do dam- 





age in the quarry. Presently the lamps are 
again raised,the men resume their work, and 
the quarry is filled with the hum of life. 
The masons pick out the fresh stones most 
suitable, and commence to dress them. 
Cranes are busy loading, and before long the 
rock will be burried away from its resting 
place of many ages and united again ina 
firm, compact mass, become the servant of 
man, and form the brim of a cup from 
whence the thirsty thousands of a far-off 
city may drink and be satisfied. 

In the summer of 1883, the question arose 
as to whether in the ensuing winter the 
quarry should be lit up with the electric 
light. As the works for the foundation of 
the dam had been so illuminated during the 
previous winter, the various machinery was 
on the spot, but opinion differed as to the 
advisability of removing the machinery to 
the quarry or of leaving it in its original po- 
sition and conducting the current by an 
overhead line of wires to the lamps at the 
quarry a mile away. This latter method was 
the one adopted. 

The dynamos available were four 3,000- 
candle power Siemens’ direct wound ma- 
chines and a separate exciter, which, how- 
ever, was not used, the dynamos being 
coupled in series and made self exciting. 

Their speed is 750 revolutions per minute. 
The conducting wires are carried at the sum- 
mits of poles 50 ft. high and eighty yards 
apart. They are fastened to large white in- 
sulating mugs, one at each end of a cross- 
piece near the top of the pole. The wire 
itself is composed of a strand of 5 No. 16 
copper wires, and has a resistance of about 
5 ohms for the whole Jength. The area of 
the quarry was divided into as nearly as pos- 
sible three equal portions, and in each of 
these a mast 80 feet high was erected from 
which the lamp is swung atany height found 
most convenient. The lamps are of Siemens’ 
make, and are what are known as the Hefner 
Von Alteneck differential lamp. Each lamp 
is supplied with two pairs of carbons which 
burn alternately for about fourteen hours, 
when they require to be renewed. Their pe- 
culiar construction allows of a number being 
coupled in series on the same circuit. In a 
small office which is devoted to the storing 
of the electric appliances are found the 
switches and resistance coils, of which there 
are three, one to take the place of each lamp 
in case of its failure during the night. A 
resistance frame resembles nothing so much 
as a spring mattress. It is made of rows of 
iron bands bent in flat springs and contained 
in a wooden frame. Each frame offers a re- 
sistance equal to that of a lamp, or 5 ohms. 
Dangerous heating of the coils of dynamos 
and sparking at the brushes are avoided by 
inserting one of these resistances into the 
circuit in the place of a lamp which may 
have failed to work. The four dynamos are 
required to work the three lamps, as the cur- 
rent from one is for the most part absorbed 
in overcoming the resistance of the long 
leads. The first evening that the lamps were 
used darkness had set in before all the ar- 
rangements were complete, and a crowd of 
workmen had gathered round the lamp, at 
the bottom of the pole, commenting in Welsh 
possibly upon the absurdity of expecting a 
light from the two black sticks in the lamp. 
Suddenly the arc struck up, and the crowd, 
covering their eyes with their hands, retreated 
hastily from the dazzling glare of light. On 
another occasion. a lamp having gone out in 
the middle of the night, one of the men, of 
amore brilliant geuius than the others, en- 
deavored to re-light it with matches, but in 
vain; the number of burnt matches on the 
ground next morning testified to the fact, 
and showed the perseverance. 

This quarry is as yet the only one in Wales 
which is illuminated by electricity, but a 
grand scope for its application is available in 
the immense slate quarries of the Principal- 
ity, both in those on the surface and also in 
the vast chambers of an underground quarry 
in the Festiniog and other districts. If the 
state of the slate trade were sufficiently brisk, 
it would be worth while to fit up the slate- 
dressing sheds or machine houses with the 
electric light. These sheds are peculiarly 
adapted for the purpose; many of them 
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cover areas of from 3,000 to 6,000 square 
feet under one roof, and they have motive 
power already at hand. 

Works which are familiar to us await but 
the revival in the slate and lead trades before 
adopting the electric light at their dressing 
sheds and floors, and there is no doubt but 
that its general introduction into the Princi- 
pality, where water-power is so plentiful, is 
but a matter of time.—EHngineering. 
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On the Connection Between Strength of 
Light and Duration in Glow of Lamps. 
The following table gives the results of 
prolonged experiments with Mr. Edison’s 
lamps: 
A 16-candle lamp burns with a luminous 
power of 


10 normal candles...... 5,550 bours. 


= rr) ‘ease 3,963“ 
_:.* S. pweee 2,857 ‘* 
~ si 2,184 “ 
es + anaes 1,628 <“ 
1 * 7 cele 1,292 ‘ 
16“  eeeess 1,000 ** 
» * ” 802 *‘ 
SS Seen oi * 
19 ‘ $ pews 534 
20 * a 443“ 
21 eS eswses 371“ 
22 = pees 812“ 
2% . PE wea ie 266 * 
24 «* : iin 
25 =“ 4 m™ 
30. CS e ke eee 163“ 


A10candle lamp bu with a luminous 


power of 


8 normal candles...... 2,260 hours. 

.: * om? oo aa 1,470 ‘* 
10 ”, = ee 1,000 ‘ 
11 ™ weer 74 * 
12 * aka 512 “ 
% enn 385 =“ 
14 ” e. was 294 “ 
15 - wa 2383 = ** 
— | we ese 17 " 
ye ™ TT Sen _. * 
18 “ wae ee 118 ‘* 
19 = me 8 lok — = 
= Mg kee 80 “ 


It is, therefore, a merely relative notion if 
we speak of the time a lamp will last without 
knowing the Juminous power and the tension 
which it has for the time. 

Most private installations for electric light- 
ing exist in factories and other commercial 
and industrial establishments, where an en- 
gine employed in the business often serves to 
drive the dynamos. Even where there is a 
separate engine, it is supplied with steam 
from the ordinary boilers of the works. In 
a paper mill, sulphuric acid works, etc., the 
pressure of steam may vary by half or even 
a whole atmosphere, according to the con- 
sumption, and the consequence is that the 
motor engine varies in the speed of its revo- 
lutions. With the changes thus produced 
the tension and the strength of the current in 
the dynamo must vary, so that differences of 
twenty volts may easily arise, affecting, of 
course, the light of the lamps. 

How such changes affect the duration of the 
lamps is clearly seen from the above table. 

I have often pointed out that the public 
should become accustomed to regard elec- 
tricity as a something real, though impon- 
derable. But all in vain. Steam pipes are 
carefully packed with non-conducting mate- 
rials in order to protect them from loss of 
heat, and like all other pipes they are tightly 
jointed to prevent leakage. Boilers and 
reservoirs of all kinds are fitted with manom- 
eters to show the pressure; but electricity has 
been, and slill remains, something marvelous, 
with which any kind of folly can be car- 
ried on. 

Why is not here also a manometer em- 
ployed, a tension indicator—of which there 
is no lack—just to show how the machine 
works? 

An example may prove the importance of 
such an apparatus. About a year ago the 
author put up installations for the incan- 
descent light in two neighboring establish- 
ments—a paper works and a mill. Both in- 
gtallations were on the same principles, of the 
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same materials, and the same dynamos from 
the same maker. Both installations were 
fitted with voltmeters (Alppenboin’s patent) 
and with Edison’s B lamps. A difference 
existed only in the steam engines and the way 
they were attended to. The mill had an ordi- 
nary old one-cylinder engine, not running 
very regularly, whilst the paper works had a 
new three-cylinder engine, which gives an 
exceedingly steady light. But however well 
the latter engine works, it is only seen to at 
intervals by the night watchman of the 
works, while the machinery at the mill is 
under the constant inspection of the engineer 
of the working engine. He has always the 
voltmeter before his eyes, a wire resistance at 
hand, and keeps up a constant difference of 
potential of ninety-eight volts. 

The consequence of this different treat- 
ment is that the mill has completed 2,800 
hours of actual burning with half its lamps 
at fifty volts each, whilst in the paper works 
all the lamps have had to be renewed, though 
they came into use some weeks later than 
those in the mill. 

An Edison lamp is exhausted ia about 
seven hours, and receives at the last moment 
a current of 200 volts in order to expel the 
last residue of air from the carbon threads. 
The method of manufacture, however, seems 
not to be the only factor affecting the dura- 
tion of the lamps; the material and the prep- 
aration of the carbon threads are also of im- 
portance. The author knows from experience 
that the Swan lamps and those of Siemens 
Brothers last a long time. In a factory in 
Upper Silesia, which has made use of the 
glow lamps for two seasons, the average 
duration of the Swan lamps is 900 hours; 
one lasted 4,001 hours. Among the Siemens 
lamps in another establishment many lasted 
from 1,700 to 2,000 hours. Experiments with 
Muller lamps gave less favorable results, but 
the circumstances were abnormal, so that 
they cannot be quoted.—J. ZacwaRias, Zeit- 
schrift fur Elektrotechnik. 
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Prime Motors. 

The employment of engines of small di- 
mensions for varicus purposes is at the 
present time very extensive, and is likely to 
increase very considerably in the not distant 
future. A revival in the electric lighting in- 
dustry, which is sure to come sovner or later, 
will stimulate the demand for small prime 
motors. The extent of this demand will, to 
a great extent, be governed by the class of 
wares which the manufacturers are prepared 
to supply. For many purposes the steam en- 
gine is but ill adapted, but where a continu- 
ous and large supply of power required it 
will assuredly hold its own, and in many 
cases, where a comparatively small horse- 
power is all that is required, and where the 
expense and necessity of an attendant is not 
considered a drawback, steam engines must 
continue to be used. 

Water motors are, perhaps, the handiest of 
all engines, but it is not everywhere that 
good water pressure is to be had, and when 
it is to hand it can only be most profitably 
used where the work to be performed is of 
an intermittent character, as, for instance, in 
working cranes and lifts. 

Gas engines, which continue to come so 
extensively into use, stand next to water mo- 
tors in respect of convenience, us they, like 
the water motors, can be started and stopped 
at any moment, and as they consume no fuel 
when at rest, their economy for special pur- 
poses is considerable. 

Hot-air engines do not seem to make very 
much progress, though they are looked upon 
with a certain amount of favor. Like gas 
engines, they consume rather a large quantity 
of lubricants, and, for their size, are not pro- 
ductive of great power compared with steam 
engines; they have the advantage of not re- 
quiring a boiler, and they are, of course, in- 
dependent of a gas supply. 

Another class of engine, to which but com- 
paratively little attention seems to have been 
directed, is that in which the motive power 
is obtained from a gaseous mixture formed 
from air and the vapor of petroleum or some 
other hydrocarbon oil. For convenience and 
portability such engines could hardly be sur- 





passed, and the fact that they have not come 
into general use would indicate that all the 
details necessary to make them a success have 
not yet been worked out. One of the prin- 
cipal difficulties experienced in engines of the 
type in question is the fouling of the various 
parts from the deposit of carbon, which grad- 
ually takes place as a consequence of the ig- 
nition of an oil which is rich in this substance. 
This difficulty is, no doubt, a serious one, but 
it is probably one which will eventually be 
completely got over; and, should it be so, 
these engines will, we believe, be very exten- 
sively employed, considering the extreme and 
obvious advantages which must be inherent 
in them, one of the most important of these 
being the exceedingly low cost of working.— 
London Electrical Review. 
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The Dry and Wet Bulb Thermometers 
** Fronde.”” 

A so-called thermometer “Fronde”’ has 
been used in France for many years, and its 
use has gradually extended to other coun- 
tries. It consists simply of an ordinary ther- 
mometer attached to a cord three feet or less 
in length. By swinging such a thermometer 
through a long circumference the temperature 
attained will be the exact temperature of the 
air, provided the result is not vitiated by 
friction, radiation, centrifugal action or other 
causes. Careful comparisons with a ther- 
mometer properly exposed have shown that 
the results are entirely reliable. 

Sometime ago the writer attempted to use 
this instrument as a wet bulb, and with such 
success that it was decided to fasten two 
thermometers together, the one a wet, with 
its bulb 114 inches below the other, which 
was dry. This arrangement has worked ad- 
mirably, and has been in constant use the 
past winter in determining temperature and 
humidity conditions at a large number of 
points in city and country, in courts and 
rooms. Every one who has undertaken hu- 
midity observations with a wet bulb ther 
mometer, and who has been annoyed in calm 
cold weather by its sluggishness of action, 
it often requiring more than an hour’s delay, 
will recognize the importance of this plan. 
With this instrument there is no difficulty in 
obtaining a correct result in about two min- 
utes, and, what is more important, the same 
result may be had again and again, re-wet- 
ting after each observation. 

It will be seen that the instrument is an 
important means for ascertaining proper lo- 
calities for the exposure of thermometers in 
any region, for all traveling parties who wish 
to make observations of temperature and hu- 
midity, and for all stations where the tem- 
perature is below freezing. 


———— 


— An account of M. Reynier’s new ac- 
cumulator is given in L’Hlectricion. In it the 
containing vessel is formed of two wooden 
boxes, one fitting within the other, the inter- 
space being filled all round with a water-tight 
and insulating bituminous preparation. There 
is no cover proper, but the crosspieces from 
which the plates and Jead and zinc are suspend- 
ed are made to form a complete lid. The cell 
is made up with seven electrodes—four posi- 
tive, three negative; and although the plates 
are, for the sake of solidity and durability, 
made heavier than is necessary, the accumu. 
lator is still possibly the lightest made for a 
given capacity. M. Reynier says that in 
practice the actual weight of 17 kilos gives 
7,600 kilogrammeters storage per kilo., which 
is a long way better than any other accumu- 
lator yields, although some of the more 
recent Faure-Sellon-Volckmar cells have a 
very high storage capacity. M. Reynier 
gives the capacity of the best-known second- 
ary cells as follows: Plante, small mogcl, 
made by the inventor, s‘ores 1,500 kilogram- 
meters per kilo.; old model, 8 kilo., Faure, 
with slate partition, stores 3,000 kilogram- 
meters per kilo; Faure, 36 kilos, model, 
with cellues, stores 4,400 kilogrammeters 
per kilo; Reynier, lead zinc, stores 7,600 
kilogrammeters per kilo. So far, it will be 
seem that the new accumulator, if it achieves 
all that is claimed for it, is a great improve- 
ment. 











—— Austin, Texas, has an excellent little 
plant of thirty Brush electric lighis. 

——The Salem, Mass., Electric Light Com- 
pany has declared a dividend of 4 per cent. 

—— The Panhandle road is fitting up a 
train of passenger cars with the electric 
light. 





San Antonio, Texas, is now illumi- 
nated with a new United States plant of thirty 
are lights. 

The local Brush Company at Mem- 
phis, Tenn., have now sixty Brush are lights 
in operation. 

— The Edison Electric Light Company, 

of Brocton, Mass , has introduced the Pilsen 
are light into that city. 
Louisville, Ky., has, under the man- 
agement of W. C. Hall, eighty United States 
arc lights. Mr. J. L. Smyser has also forty 
Brush arc lights. 

— lexington, Ky., is now brilliantly 
illuminated with a plant of forty United 
States arc lights, and gas for street lighting 
has been discontinued. 

—— So satisfactory has the trial of the 
electric light in the portion of the British 
House of Commons where it has been intro- 
duced, proved itself to be, in the experience 
of members and others, that there is an 
intention on the part of the authorities to 
extend the new system of illumination to 
the whole of the building. 

— The United States Electric Light 
Company now has about 1,600 incandescent 
lights and 850 arc lights scattered about the 
city. Among the buildings which are to be 
lighted by this system within a few days are 
the Union Club (210 lights) and the Lotus 
Club (65 lights). The newly fitted-up rooms 
of the Press Club are lighted by 64 lights of 
this company. 

—— A NewYork market fisherman recently 
said to a reporter: ‘‘ Some fish have as much 
curiosity as an antelope, and they are just as 
foolish in gratifying it. A sharp fellow has 
discovered a mean way of taking advantage 
of it. I was down on the south shore of Long 
Island one night a few weeks ago and saw 
some men on a tug-boat, net fishing. I saw 
them raise a net from the water, and in the 
net was a bright light, which came out of the 
water with it. You may guess I was some- 
what astonished. I found that the men had 
asmall dynamo on board, and were manu- 
facturing electric light to fish with. Yes, it 
was the only bait they had. An incandescent 
lamp was put into the mouth of the net and 
lowered with it into the water. The fish came 
from all directions to see it, and got taken in 
for their pains. That’s what I call an unfair 
advantage, and I do not think we ought to 
allow it. They told me it was only an ex- 
periment.” 

—— The Pearl Street Station of the Edison 
Company has now been running twenty 
months with entire satisfaction to the com- 
pany. The light goes into 500 houses, and 
supplies 12,000 lamps, of which 5,000 or 
6,000 are in use at atime, and more than 
that on dark days. The full capacity of the 
station is 8,000 lights burning at one time, 
but such a demand is never made upon the 
engines. Experience has proved that about 
sixty per cent. of the total number of lamps 
are lighted on dark afternoons at one time. 
There are more than 100 applicants for light 
who cannot be supplied. Two of the new 
dynamos of 1,200 lights each are now work- 
ing in the building adjoining the main sta- 
tion. The company feels sufficiently inde- 
pendent to supply light only to customers 
who use much of it and are profitable pa- 
trons. Within the last year the customers 


of the company have spent $60,000 in wiring 
their buildings and putting up electric light 
fixtures. Among the large buildings in 
which the light has recently been put are 
Delmonico’s Broad Street restaurant, the 
Bank of the Manhattan Company, the United 
States Bank, the Chase National Bank, and 
the Fourth National Bank. 


























INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING JUNE 
17, 1884. 





300,338 Electrical governor for steam engines ; 
=dward H. Amet, La Grange, II. 

300,341 Printing telegraph; Charles L. Bucking- 
ham and William B. Vansize, Brooklyn, assignors 
to the Western Union Telegraph Company, New 
York, N.Y. 

300.353 Telegraphic transmitter for unskilled op- 
erator: ko. N. Farrar and Charles W. Morse, New 
York, N. 

300, 110 yn 
enor, Alameda, Cal. 

300,417 Printing telegraph; William B Vansize, 
Brooklyn, and Charles Buckingham, New York, as- 
signors to the Western Union ‘Telegraph Company, 
New York, N. Y. 

300,20 Regulator for dynamo-electric machines ; 
John Edward Watson, Louisville, Ky. 

300.422 Telephone; William A. West, Bellefont- 
aine, O 

3°0.433° Electric Are lamp; Foree Bain, Minne- 
apolis, Minn., assignor to the Bain Electric Com- 
pany, Chicago, 

300,470 Conduit for electric 
llathaway, Milwaukee, Wis. 

300,489 Cut-out for electric lamps ; Charles Lever, 
Bowdon, county of Chester, England. 

300,490 Electric register for fluid reservoirs ; Chas. 
S$. Lockwood, Newburgh, N. Y. 

300.523 Eleetrie mouth lamp; 
delphia, Pa., assignor to the S. 8. 
Manufacturing Company, same place. 

300,524 Electric mouth illuminator; Eli T. Starr, 
Philadelphia, Pa . assignor to the S.S. Ww hite Dental 
Manufacturing Company, same place. 

,525 Electric light speculum ; Eli T.’Starr, 
delphia, Pa, assignor to the S. 8S. White 
Manufacturing Company, same plac ie. 
300,532 Automatic electrical cut-out ; 

Thomas, Grand Rapids, Mich. 
300,535 Dynamo-electric machine ; 
Depoele, Chicago, 

300,537 Carbon battery: John B. Wallace, An- 
sonia, Conn., assignor to the Electrical Supply Com- 
puny, sume place. 

Annunciator; Robert Josephus Hewett, 











Anson Coleman Tich- 


wires; Marvin P. 


Eli T. Starr, Phila- 
White Dental 


Phila- 
Dental 





William 
M 
Charles J.Van 


ROO 607 
St. Louis, Mo. 

300,615 Dynamo-electric machine ; John A. Lan- 
nert, Buffalo, N. Y., assignor to the Buffalo Electric 
Works, same place. 

200,618 Electric motor; Henry B. Sheridan: Cleve- 
iand, O., and Hermann A. Gorn, New York, N. Y. 


300,666 Electric battery; a a a Vetter and 
Stephen G. Putnam, New York, 


300,669 Electrical conductor ; pots J. Williamson, 


Mass 

200,676 Electric are lamp; Foree Bain, Minneap- 
olis, Minn., assignor to the Bain Electric Company, 
Chicago, Ill. 

A printed copy of the specification and 
drawing of any patent to the annexed 
list, also of any patent issued since 
1865, will be furnished by any of the 
patent solicitors whose advertisements 
appear in this journal, In ordering 
please state the number and date of the 
patent desired, 

if an invention has not been patented 
in the United States for more than one 
year, it may still be patented in Canada, 
Cost for Canadian patent, $10.00. Va- 
rious other Foreign patents may also 
be obtained, 


WANTED. 
An Mectrician who under- 
stands the business wants a po- 


sition with Electric Light Com- 
pany. Excellent references. 


Address, 
ELECTRICIAN, 


Care Electrical Review, 





N.Y. 





WANTED. 


An experienced Telephone Man 
ofsome ability. State Age, Salary 
expected, and how soon can ac- 
cept. Must give Bond. 

Address SOUTHERN, 
Care of Elicctrical Review. 


WANTED. 

A first-class man wants situation 
with Telephone Co., fifteen years 
electrical experience including 
live years in Telephone, Inventor 
of new telephone and exchange 


system, PRACTICAL, 
Care of Electrical Review, 


WAN TE bD 
A bright experienced young 
Telephone Inspector. Ad- 


dress FOREIGN, care of 
Electrical Review. 














BUSINESS NOTICES. 


A. C. Norturop, Waterbury, Conn. Iron and 
Brass Machine Screws, Zinc in Sheets and Plate for 
Electrical Purposes, Parts for Telephone and Tele 
graph Instruments, Manufactured from Iron, Brass, 
Steel or Zine. 

A. G. Day, Kerite Insulated Telegraph and Tele- 
phone Wire and Cables, Anti-induction Kerite Tele- 
phone Cables, Clarke B. Horcukiss, New York. 
Send for circular and prices. 

ALFRED F. Moore, Philadelphia, Pa. Telegraph, 
Telephone, Electric Light, Office, Line and Annun- 
ciator Wire. 

AMERICAN BELL TELEPHONE Co., Boston, Mass- 
Electric Speaking Telephones for Exchange Sys 
tems, Private Lines, and Speaking-tube Lines. 

AmeERIcAN Exectricat Works, Providence, R. I. 
Patent Finished Insulated Electric Wires, Telephone 
and Electric Cordage. Electric Light Wire, Magnet 
Wire, Patent Rubber covered Wire, Aerial and Un- 
derground Cables, &c., &c. Send for prices. 

AMERICAN INSULATOR Company, New York. 
lators of all sizes. 

AMERICAN SPIRAL TELEPHONE WIRE Co., Boston, 
Mass. Spiral Telephone Wire for long and short 
distance Telephoning. Write for information. 


ARMINGTUN & Sims, Providence, R. I. 
for Electric Lighting and general use. 


Austin GaLiacuer, New York, Keith Electric 
Light System complete for Are Lighting. Stock for 
sale. 

BAXTER ELEcTRIC 
The Baxter Lamp. 

A. M Youna, Waterbury, Conn.. Leclanche Zines. 
Old style of rod with new connection. 

B. W. Payne & Sons, Corning, N. Y. 17 
Single and Double Valve Automatic Engine. 
for catalogue. 

Beraman & Co., New York. 
Haid Battery for Telephone and 
poses. Send for circular. 

Boutton Carson Co., Cleveland, Ohio. Carbons 
for Electric Light purposes. Send for quotations. 

Brown.Lee & Co., Detroit, Mich. Telegraph and 
Telephone Poles. 

Brusu Exvectric Co., Cleveland, Ohio. 
and Brush Storage Batteries. 

BuFrFaLo E.ectric Works, Buffalo, N. Y. Carbon 
Points and Plates. 

ButLeR Harp RupBer Company, New York. Rub- 
ber Insulators and Electrical Supplies of every de- 
scription. 





Insu- 


Engines 


Licut Company, New York 


The Payne 
Send 


The Bergman and 
Telegraph pur- 


Are Lights 


Cc. H. Moorst & Co., Washington, D.C. Solicitors 
of American and Foreign Patents. 

Cc. P. Wurrney, New York. General Eastern 
Agent of the Detroit Iron Tower Company. Towers 


and Arches, for Park and Street Lighting. 

CHARLES WILLIAMS, JR., Boston, Mass. Call Bells, 
Electric Bells, District Bells, Switch Boards, An- 
nunciators, &c., &c. Write for quotations. 

CHROME STEEL WORKS, Brookiys, N. Y. 
Magnets a specialty ; Chrome Cast Steel. 

Coe Brass Co., Torrington, Conn. Brass, Copper 
and German Silver in e very variety of Sheets, Rolls, 
Plates, Wire, Rods and Blanks or Shells. Pure Lake 
Superior Copper Wire and Battery Zines. Write for 
price list. 

ConNOLLY BrotuErs, New York, Patent Attorneys 
and Solicitors. 

CORNELL UNIVERSITY, 
Engineering. 

Detroir ELectTRIC COMPANY, 
oak Pins and Brackets. 


Steel for 


Ithaca, N.Y. Electrical 


Detroit, Mich., white 


D. Van Nostranp, New York. Scientific Books 
— for circular. 
E. Kinsman & Co., New York. Imported and 


Experime ntal Apparatus, Geisler Tubes, Motors, 
Coils, Lauteras, ete. 

Harvey, Starrorp & Co., Acton, Ont., Canada 
Telegraph and Telephone | oles. 

Hi. M. Raynox, New York Platinum for all 
purposes. 

Hotmes, Booth & HAayYpENs, New York. Fire- 


proof Electric Light Wire, Patent ‘“‘ KK” Insulated 
Copper and Iron Wire for Tele phone and Telegraph 


use. Send for catalogue and prices. 

I. W. Cotsurn & Co., Fitchburg, Mass. Dynamo 
Electric Machines. 

J. O. Sumas, Cincinnati, O. Telephone Stocks 


bought and sold. 
JaRvVIs ENGINEERING CoMPANY, Boston, 

Boilers set with the Jarvis Patent Furnace. 
LECLANCHE BATTERY ComPpANy, New York. 

Great Telephone Battery. 


prices. 

J. H. Bunnett & Co., New York. The Morse 
Learner’s Instrument, Telegraph Instruments of all 
kinds, Telephone and Telegraph Supplies. [lus- 
trated Works on Electrical Measurement, and the 
Galvanometer and its uses. Send for catalogue. 

Law TELEGRAPH Co., New York. The Law Bat- 
tery for Telephone and Telegraph purposes. 

MITCHELL, VANCE & Co., New York, manufacturers 
of Electroliers and Combination Fixtures, for both 
gas and electric light. 

Monarcu E.ectric Company, New York. Electric 
Motors, Dynamo Macbines, etc. 

Nationa Evectric Company. Washington, D. C. 
Electrical supplies and apparatus. 

New EnGLanp Butt Company, Providence, R. I. 

sjraiding Machinery for covering Telegraph, Tele- 
phone and Electric Light Wire, Single and Double 
b- inders and Braiders of every description ; also Fine 


Mass. 


The 


Castings. Send for catalogue. 

O. W. Mappavus, New York. Designer and En- 
graver. 

Paring & Lapp, Washington, D. ¢ Attorneys in 


Patent Causes, and Solicitors of Patents. 

PALMER WIRE Co., Palmer, Mass., and New York. 
Galvanized Telephone and Telegraph Wire Iron and 
Steel Wire of best quality, Material, finish and con- 
ductivity. Write for quotations. 

Partrick & Carter, Philadelphia, Pa. Electric 
Annunciators, Learners’ Instruments, Batteries and 
Telegraph and Telephone Supplies. Write for cir- 
culars. 

Puospuor Bronze SMELTING Co., Philadelphia, 
Pa. Telephone Wire, insulated and bare. 


Royce & MarREAN, Washington, D.C. Dealers in 
Electrical apparatus, Telegraph and Telephone sup- 
plies. 

RuoveE IsLanp TELEPHONE & ELEcTRICc Co., Provi- 
dence, R. I. Manufacturers of the Providence 
Telephone Switch Boards, Breckenridge Jacks, 
Wright Cable Clips, Howard Safety Appliances, &c. 

Scuiercuer, Scuumm & Co., P hiladelphia, Pa. 
Manufacturers of the Otto Gas ‘Engine. Write for 
catalogue. 

Tue FREEMAN & RoE ELEcTRICAL SUPPLY COMPANY, 
New York. Electric Light Machines, Motors, Dy- 
namos, Telegraph and Telephone Apparatus. 


Swan _ INCANDESCENT Evectric Licut Co., New 
York. Incandescent Lights, and Complete Appar- 


atus. Send for illustrated catalogue. 


Write for description and | 
| 
| Cor. 
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THE ANSONIA BRAss AND Copper Co., New York. 
Pure Electric Copper Wire for Magnets, Telephone 
Lines, and Electric Light purposes, Office Wire, Zinc 
Rods and Battery Copper. 

Tue Bisnop Gutta Percua Works, New York, 
Gutta Percha Irsulated Submarine Telegraph Cables 
icra | Telegraph Cables, Aerial Telegraph 

Cables, Lead or Hempen covered Torpedo Cables, 
Lead-covered Cables, Telephone Cables of all kinds 
—G. P. Office 2 age ire, and Marks’ Compound Insulated 
Wire, &c., Send for catalogue. 

THE BUTLER : Harp Russer Company, New York. 
Electrical supplies, Rubber Hook Insulators, Hard- 
wood Tubes, Plug Handles, Lamp Switch Handles, 
Battery Syringes, etc. 

T. H. ALEXANDER, Washington, 
and Counselor in Patent cases. 

Tuomson-Hovuston Exrectric Co., Boston, Mass. 
Automatic Self-regulating System of Are Lighting. 

THE ELEcTRICAL Suppiy Co., New York. Electric 
Light, Telephone and Telegraph Supplies. Send for 
price list and catalogue 

TRENTON IRON Co., Trenton, New Jersey. Galvan- 
ized Iron and Steel Wire of all kinds for Te le phone 
and Telegraph purposes. Write for prices. 

UnitED States Evectric Liaut Co., New York. 
Are and Incandescent Lights, complete and reliable 
systems, &c. Write for information. 

ViapuctT MANUFACTURING COMPANY, 


D. C., Solicitor 


Baltimore, 


Md. Electrical Goods of every description. Electric 
Light and American District supplies. Send for 
price-list. 


Victor, Bisnop & Co., New York. Platinum for 
all Manufacturing, Chemical and Electrical pur- 
poses. Send for prices. 

WestEeRN Exectric Co., New York, Boston, and 
Chicago. Telegraph and Tele phone Apparatus and 
Supplies of every description. Send for catalogue. 


Wa. A. Harris, Providence, R. I. The Harris- 
Corliss Steam Engines and Light and Heavy Cast- 
ings. 

W. R. Pore & Co., Baltimore, Md. 
Telephone, and Electric Lizht supplies. 
of everything, and at lowest prices. 

WiiuiaM Kinz, Toledo, O. Patent Portable and 
Adjustable Cross-Arm Holder. 


THE BUTLER HARD RUBBER Gl, 


33 MERCER STREET, NEW YORK, 


Manufacturers of 


HARD RUBBER, 


Sheets, Rods, Tubing, etc., 


RLECTRICAL SUPPLIES 


Rubber Hook Insulators, 
Window Tubes with Heads, 
Key Knobs, Switch Handles, 
Plug Handles, Lamp Switch Handles, 
Battery Syringes, ctc., etc, 


Telegraph, 
The best 





Specialties of any PRACTICABLE CHARACTER mado to order, 


T. H. ALEXANDER, 


Solicitor and Counsellor in Patent Canes, 
607 7th St., Washington, D. C., 
OPPOSITE PATENT OFFICE. 
Twenty-thrce Years’ Practice. 


Expert —_—a and opinions, relz 
infringements, Validity aud Scope cf Patcrts, 
veats, Designs, Trade-Murks, European and c: 
adion Patents. Forinformation on Patent matte rs, 
send stamp for my ** IIEY.S TO INVENTORS.”’ 


CONNOLLY BROS., 
Patent Attorneys 


AND SOLICITORS, 


MORSE BUILDING, 


Nassau & Beekman Streets, 


NEW YORK. 
PHILADELPHIA, PA., 


Mutual Life Insurance Building, 
10th AND CHESTNUT STREETS, 


WASHINGTON, D. ¢. 


CORNER 6th and F STREETS, 
‘ELECTRICAL CASES A SPECIALTY. 


PAINE & LADD, 


ILALBERT E. PAINE, Late Commissioner of 
Patents. STORY B. LADD. 


Attorneys in Patent Causes 
And Solicitors of Patents, 
WASHINGTON, D.C. 

















Bargains in IMPORTED scientific and 
Experimental Apparatus, GEISLER 
TUBES, MOTORS, COILS, LANTERNS, 
&c., &c., Carbons for all kinds of Elec- 
tric Light, 


F. E. KINSMAN & CO. 


Broadway, - New York. 


WANTED. 
Position wanted by an Electrical 
Engineer, long experienced in 
Electric Lighting and Manufac- 
turing Electric Light Apparatus. 
Address B, Care of Electrical 
Review, New York. 
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12 PER CENT. 


INVESTMENT. 


American Eletinie & 
Ulomisatine Company, 


General Offices and Warerooms, 


197 CONGRESS ST., BOSTON, MASS, 


DIRECTORS. 
Loren N. Downs, General Manager New England 
Telephone and Telegraph Company, Boston. 
Sitas GuRNEY, Proprietor Tremont House, Boston. 

H. 8. Cotirns, Banker, Collinsville, Conn. 
Payson Tucker, General Manager Eastern 
Maine Central Railroads. Portland, Me. 

H. P. Frost, General Manager Southern New Eng- 
land Telephone Compary, New Haven, Conn. 
Epwarp H. Gorr, Boston. 


lion. Joserpu R. Bopwexr, President Hallowell 
Granite Company, Hallowell, Me 


Cuarces B. Wuitine, Banker, Worcester, Mass. 











and 


R. M. Kimpaii, Special Agent U. 8. Treasury, 
Boston. 

Dr. J. G. Graves, Nashua, N. H. 

on «eee Treasurer Cheshire Mills, Keene, 


H. E. Irvine, General omnes r The Royal Electric 
Company, Montreal, P. 

Wituram E. Hopaxins, of ¢ es s A. Smith & Co., 
Boston. 


— OFFICERS. 
Epwarp H Gorr, President and Gen’! Manager. 
Sitas Gurney, Ist Vice-Presid: nt. 
LorEN N. Downs, 2d Vice-President. 
F.M. Sowvon, Treasurer. 





The attention of careful investors is called to the 
PREFERRED STOCK 
OF 
A\nieriean Electric and Illuminating Company, 
OF WHICH THE DIRECTORS OFFER ' 
10,000 SHARES AT PAR. 
$10 PER SHARE. 


THE 





During its active history of less than a year and 
a half, this Company has e ‘stablished electric light- 
ing stations for city and commercial lighting, in 
Boston, Lowell, Worcester, Fitchburg, East Boston, 
tevere Beach, and Cottage ¢ 1ty, Mass.; Providence. 
R. I.; Hartford, Conn.; Portland, Ola Orchard. and 
Lewiston, Me.; nes, Peterboro’, Brock- 
ville. and St. John, Canada, all of which are in suc- 
cessful operation, and in nearly all cases when com- 
petition has been met, the sub- companies esta- 
blished by this company have succeeded in securing 
the entire business of the rival systems. A very 
large and profitable business has been successfully 
established, and the American system is now uni- 
versally acknowledged as giving the best Electric 
Light in the field, as well as being the most econom- 

Company has 


ical in the use of power. 

During this time the vaid 
its regular semi-annual dividends of d per 
cent., and two eatra 2 per cent. semi-annual 
dividents, making it at the present time a 
sound 12 per cent, investment stock. 

These results have been ace omplished under un- 
favorable circumstances in a circumscribed terri- 
tory, and with a small working cash capital, con- 
sidering the extent and magnitude of the business 

carried on, and in the face of a strong combined 

influe nce against the Company from those baving 
inferior systems, which has now been entirely over- 
come. 

Recently the Company has secured control of a 
widely increased area of territory, embracing near. 
ly all of the United States east of the Mississippi 
River, and contracts for machine ry and supplies 
have been made at far more favorable figures than 
ever before 

This arrangement guarantees dividends at least 
as large as those paid hitherto, and as additional 
capital is required to carry the work in the newly 
acquired territory, the directors have decided to 
offer to the public 


$100,000 of the Preferred Treasury Stock. 


This Stock will be sold at Par, $10 
per Share, in lots to suit purchasers. 


Payment may be made at once, or if 
preferred, by instalments, as follows: 

One-fourth Cash. 

One-fourth in One Month. 

One-fourth in Two Months. 

One-fourth in Three Months from 
date of subscription. 





The Construction of Central Lighting Stations for 
City and Commercial lighting, and Isolated Plants, 
isa business carried on by this Company exclusively, 
and with its large experince, and sp!endid facil- 
ities, it can build and equip C entral Lighting Stat- 
ions, complete with Engines, Boilers, Dynamo Ma- 
chines, Lamps, Wire, Structures, and in fact furnish 
every part of the material, quicker and cheaper 
than any other company in the United States. 

Investors desiting a safe and highly profitable se- 
curity are invited to invest in the Preferred Stock 
of this Company. 

For further information, please call at the Com- 
pany’s Office, or address, 

EDWARD H. GOFF, 


P. 8.—Subscriptions to the new stock can be sent 
direct to tbe Company’s Office, or if more convenient 
may be sent through any of the following banks and 
banking houses, viz.:— 

Henry C. Cranston & Co., Bankers, Providence. 

H. 8. Cottins & Co., Bankers, Collinsville, Conn. 

C. B. Wuitine Co , Bankers, Worcester, Mass. 

8. P. Burt & Co., Bankers, New Bedford, Mass. 

UnitrepD STATES Bank, Hartford, Conn. 


President. 





APPLETON NaTionsL Bank, Lowell, Mass, 
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WHITE OAK PINS 2 
BRACKETS, 


OF Our Own Manufacture. 








J. H, LONGSTREET, 5)», ha Only’s.2 


No. 9 Barclay Street, New York, 


Manufacturer and Dealer ‘n 


TELEGRAPH <NSTRUMENTS, THE CHEAPEST 


Telephon and Telegraph Supplies AND ONLY 


Correspondence and Inspection solicited MITCHELL, VANCE & C0., -o» xv.ry prscRIPrion 1" 
DETROIT ELECTRICAL 60. GAS FX su ei. ae TELEGRAPH \OINDER 


Cor. Seventh & Woodbridge Sts., —-—|| NUR {OTURERS, Telegraph Instruments for Railroad Use a Specialty. IN EXISTENCE 


DETROIT, MIC =. Have added a department for the brensetarwt | of 
Electroliers and other fixtures adaptable to any THAT EMBRACES 


system of Incandescent Electnc Lighting, also Com- 
bination Fixtures for both Gas and Electric Light. ALL 
S ep one OC S Estimates and designs furnished upon application. 
836 & 838 BROADWAY, * 
BOUGHT AND SOLD BY NEW YORK ' at e) 


J. 0. SHIRAS,** Gincimad, 0." 


THE BRUSH ELECTRIC 60,, “22> 


The Sole Manufacturers under all the Patents of | 
| 
| 




















YET OFFERED, AT ANYTHING 
“LIKE THE PRICE.” 


Finely Finished & Electro Plated. 














CHAS. F. BRUSH for S. 
ELECTRIC LIGHTING, STORAGE BATTERIES, CTC. meets Hae sanstguaa 
We furnish the only complete and PERFECT 























SISTEM of electric lighting. No. | No.of | No.of | Horse | 
THE BEST DYNAMO MACHINES. Meh. '2,000-0 1,200. Required —_ 
THE BEST ARC LAMPS. | 2 | 1 | 11% $300.00 
' ’ 2 | | 2 114 | 300.00 
The Only Fractioal Storage Batteries, 3) 2 | x | 415.00 | 
3 | 3 3 415.00 | 
The Purest and Best Carbon, & 4 4 | « | 4 | 385.00 
Our prices are the lowest, our factory the largest and | 5 10 8 | 900.00 
our business the most extensive in the world to-day. | 5 15 8 900.00 - = 
Price, Single Lamps $30.00, DoubleLamps$60.00. | ® | 9 | | 14 |1,500 00 = . cele 
ain beneneite isi, |? 1 3s eS W TOWER ( BEST WORKING, SIMPLEST 
’ meager 7 30 _ | RR 2,000.00 oa 
THE BRUSH ELECTRIC CO, |3/ 4; | @ | 2 (peng ne 





No. 104 EUCLID AVE., CLEVELAND, OHIO. makes code sArches : eapennal INSTRUMENT, : 


length. 


[NCANDESCENT LIGHTG "im mor vom “Do cancac™ 
better and cheaper than by cas. 


SWAN INCANDESCENT ELBCTRIC LIGHT CO. [oer sree sit erie wor oir om MarCH Faire Gp 
"3 











dot c lights, by the use of three to six 2000 candle power 
OWNERS OF TH ? } 
ER E lights at 125 to 175 feet high. Of the many in 


SWAN PATENTS FOR THE UNITED STATES, use, not one has failed to give satisfaction, nor 147 FULTON ST.., 


‘ ; : have they been injured by the fiercest storms, 
ARE PREPARED TO GRANT LICENSES TO COMPANIES TO SELL AND USE THE SWAN INCAN. They are of many styles and highly ornamental 
DESCENT LAMP, INCLUDING OUR PATENTED HOLDERS, SWITCHES, CUT-OFFS, ETC. WE) ag well as cheap. N E W YCRK 
GUARANTEE OUR LAMP AND TO DEFEND THE VALIDITY OF OUR PATENTS. FOR TERMS x 


7 ~<a oabaes ‘Teeamenseene ELECTRIC LIGHT CO.. | C. P. WHITNEY. carom Agent ELECTRICAL MACHINERY AND SUPPLIES, 


853 BROADWAY, N.Y 


THE “MORSE” LEARNERS’ INSTRUMENT THE BEST, 


complete with Battery, Book ofIn-[ = 
Pri w 3 struction, Wire, Chemicals and all a ‘_——e 
ir | Cc e necessary materials for operating. Nai" 


| « “ Morse’ * Instrument alone, without neal salted we ie Sle eta aniniv ese ee nebaa ee Da SN ean aa InN iENa $3.00 ii il INGLY ; -_ ———_— 
‘Morse ” Instrument without battery, and wound with fine wire for lines of onc to fifteen miles...... ; 

| Cell of battery complete........cccecseesceecceecvecccecenccser: S0eteseseecsttese sransereseeeessaser see aes 

| “Morse Learners’ Instrument without battery, sent by mail..........++.+.seeeeeceeer eens ceee eee eee tenes 

( Battery cannot be sent by mail.) 




























[S™ Goods sent C. O. D. to a!l points if one-third of the amount of the bill 
is sent with the order. Remit by Draft, Postal Moncy Order, or Registered 
Letter. Favorable arrangemcuts made with Agents everywhere. 

(2 We will in every case refund any remittance made us for these = 
goods, if they are not feund to be entirely satisfactory. 











You are sure of getting the BEST THAT IS MADE 
if you select the “ MORSE.” 





The 66 Mors e 99 is a full size, well made, complete MORSE TELEGRAPH APPARA- 
TUS, of the latest and best form for learners, including handsome 
Giant Sounder and Curved Key, and a large Cell of the best Gravity Battery, latest form. 


IT IS THE BEST WORKING SET OF LEARNERS’ INSTRUMENTS FOR SHORT OR LONG LINES, FROM A FEW FEET 
UP TO TWENTY MILES IN LENGTH, YET OFFERED. 


J.H. BUNNELL & CO., 
No. 112 Liberty Street, New York. 
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‘PRNCERIAN 


$ervin all'of superior’ qua- uf 
f 


Extra Black, Blue Black, and 
ng Special ex- 

catlence in tho sooomtiaie 6 
roeitey’ Color = | Dae 
ity. Circulars 


fvison, jou, Taylor & Co., N. Y. 














These carbons are made of the 
BEST MATERIALS, 
and with the latest improved machinery, of any 
required degree of hardness, and can be 
used in all mz ikes s of Electric Lamps. 

The regular sizes, 12 inches long, run from 4% inch 
to line hin diameter, varying by sixteenths. 
Special LENGHTS and SIZES to Order, 

A large and complete stock always on hand. 

The want of a high order of battery plate has 
long been felt. Those wishing such would do well 
to use the 

RBOULTON PLATES. 


Speci: il attention is given to the manufacture of 
all sizes to order. 

Price Lists and full information furnished on ap- 
plication. 


BOULTON CARBON WORKS, 


PAYNE AYENUE, 
CLEVELAND, 0. 


IGH SPEED ENGIN 


_FOR t= DYNAMOS. 


For sale, a new high-speed engine 
of 50 horse-power with isochronous 
governor for working dynamos direct 
and steady at 1000 revolutions per 
minute or more, Price $800, Address, 


JOHN W. NYSTROM, 
256 SOUTH 10th STREET, 
PHILADELPHIA, PA. 


Hc TPMPOBARE KATAAOIM - 
~<a EOE 
IN FIRST CLASS STYLE AND WITH THO Pa 


TLECTRIC LICHT TOWER 


ELGIN, ILL, 


THE ELGIN STEEL TOWER Co., 


RACH &. W.MADDAUS QQY 
\ SVE WTAE ANY J | GEORGE $. BOWEN, General Manager. Elgin, Il. 


PARIC RO VY NEW YORK? 


maiF OR) SALE. _- LECLANCHE ZINCS. 
mLEUTat * 66 


Lecougne, The Judge” Sadun Compenie. 
Aref 











First introduced at the ZING 


Pach «atl 
STYLE 


National Exposition of Railway Appliances, NEW 


Oe” na 


Cld Style Rod with New Connection. 
THE SOUTHERN EXPOSITION 


MANUFACTURED BY 
IN LOUISVILLE, KY. 


A. M. YOUNCGC, 


For terms and particulars address WATERBURY, CONN. 


FRANK B. RAE, FOR SALE BY 


18 Broadway, New York. Western Electric Co. 


HELD AT CHICAGO IN 18838. 





20,000 passengers carried in TEN DAYS. 
Successfully Operated at 











THE THOMSON-HOUSTON ELECTRIC CO, 


Principal Office, 131 Devonshire St., Boston, Mass., 

FURNISHES THE 
ONLY PERFECT AUTOMATIC, SELF-REGULATING SYS- 
TEM OF ELECTRIC ARC-LIGHTING IN THE WORLD. 
In all desirable qualities of Etxorrio Aro Licuts the THOMSON-HOUSTON SYSTEM 
has no equal. The Lights are superior in color and steadiness, and the entire apparatus is 
more cconomical, efficient and safe, more easily managed, and less liable to derangement than 
any other. 

THE THOMSON-HOUSTON ELECTRIC CO. was awarded the First Prizz for tli 
best system of arc lighting, and the best Arc Lamp, at the Cincinnati Industrial Exposition 
of 1883. 

The Thomson-Houston System has been awarded superiority in all the competitive test: 
to whichit has been subjected. NEW ILLUSTRATED PAMPHLET will b: 


sent on application. 





‘= a oe 


American Bell Telephone Co. 


THEO. N. VAIL, 
Gen’l Manager, 


WM. H. FORBES, 
President. 


GROUND 


WM. R. DRIVER, 


Treasurer. 


LINE This Company owns the Original 


Patents of Alexander Graham Bell 








and other patents, covering improve- 
ments upon the same, and controls, 
except for certain limited territory, 
under an arrangement with the West- 


a reacaaaT vat ern Union Telegraph Co., the Gold 
sis and Stock Telegraph Co., the Ameri- 


i want uy 
hed i can Speaking Telephone Co., and the 
Harmonic Telegraph Co., the Patents 
owned by those Companies, and is 
prepared to furnish telephones to the 
citizens of the United States through 
its local Licensees, on the following 


~~ EXCHANGE 
PRIVATE LINE, & 
SPEAKING TUBE LINES 


Those desiring instruments on Pri- 
vate or Speaking Tube Lines, or con- 
nections on Exchanges, will please 
apply to the nearest Licensed Ex- 
change, when their case will be brought 
to the attention of the proper locat 
Company. 

Any further information will be 
gladly furnished on application to the 
Company at tis office, 


No. 95 MILK STREET, BOSTON, MASS. 


All persons using telephones not licensed by this Company, are = 2 respectfully notifiea, that they 
are liable to prosecution, and for damages for infringement, and will be prosecuted accord 
‘ull extent of the law. 

















BOSTON ELECTRIC CO. 


550 WASHINGTON ST., BOSTON, MASs., 

| Electrical Apparatus, Hotel 
Annunciators, Electric Bells, 
Burglar Alarms, Electric Light 


and Telephone Supplies, and 
Electric Gas Lighting Devices. 





IMPROVED 
CIRCULAR B:- ee BELL 


rice, $ 


AUTOMATIC GAS LIGHTER. 
Practical in every particular and perfectly 
reliable. 





for the Electric Speaking Telephone, ; 





ing to the | =e 


New Enccanp Butt Co. 


PROV SCE, ae. LT. 


MANUFACTURERS OF 


BRAIDING 
MACHINERY 


Telegraph, Telephone and 
Electric Light Wire * 


J > =e DL Wane 


Braiders of every deseripio, 
For Silk, Worsted and Cotton Braid. 


FINE CASTINGS 


A SPECIALTY. 
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The Coe Brass Mg. Co 


MANUFACTURERS OF 


BRASS, 
Copper && (eeman ‘tier, 


SHEETS, ROLLS, PLATES, 
WIRE, RODS & BLANKS 
OR SHELLS, 


Pure Lake Superior Copper Wire 


A SPECIALTY, 


BATTERY ZINCS. 
TORRINGTON, Litchfield Co., 


CONN., U. &. A. 





THE PAYNE 
Single and Double Valve Automatic Engine, 





Will guarantee 20 per cent. better regulation with 
our single slide valve automatic engine than can be at- 


tained by any other engine in the market. For | 3. 


sale by E. P. Hampon & Co., 36 Cortlandt St., N.Y., 
Hill, Clark & Co., 
No. 36. B.W. Payne & Sons. Box 1450,Corning,N.Y. 


MAGNET STEEL 


AND ALL KINDS OF 





CHROME CAST STEEL. 


STEEL for MAGNETS 


A SPECIALTY, 


Anda warranted superior to all other branas. 


CHROME STEEL WORKS, 


Brooklyn, E. D., N. Y. 


Cc. P. HAUCHIAN, 


Superintendent. 


Ss. H. KOHN, 
Proprietor, 


CHARLES WILLIAMS, dR. 


(Established 1856.) 
Nos. 109-115 COURT ST., BOSTON, MASS, 


AUTHORIZED MANUFACTURER OF-—— 


THE AMERICAN 


BELL ‘TELEPHONE C0. 


; Magneto, Crank and Push Button 
8 i. CALL BELLS, 
| ELECTRIC BELLS, 
DISTRIGT BELLS 


AND 





Switches for Exchanges 
Annunciators, &c. 





Telegraph and Electrical 
~ Instruments, Batteries, Wire, 
‘ Insulators, and Telephone 
Supplies of every description. 


JARVIS ENGINEERING CC.. 


BOSTON. 
Boilers Set with the Jarvis Pai- 
ent Furnace to burn Pea Coa!. 
Screenings or Slack without a 
blower. Send for Circulars. 





Boston, Mass. Write for Cire ular r 








The Buckeye Automatic Cut-Off Engine 





Trade Oirculars and 
practical treatise on Steam 





q CONTRACTS 
| PROMPT 
EXECUTED. 





| 
i | 
i 







Engineering free by mail. 


ee eos 


— 


T.ese engines are carefully constructed for heavy and continuous duty at median or high rotative 
speeds. Highest attainable economy in consumption of steam, and superior regulation guaranteed. 


Address, BUCKEYE ENGINE CO., Salem, Ohio; or 
GEO. A. BARNARD, Eastern Sales Agent, Astor House, N. Y. 
D. L. DAVIS, Sales Agent, 23 S. Canal Street, Chicago, Ill. 


WATTS, CAMPBELL & OO Ns 


MANUFACTURERS OF 


Improved Corliss 


Crus FGI 


IN FULL VARIETY. 


f= Sizes varying from 30 to 2000 H P. 

SF Preferred above all others b 

= the United States and Brush 

Electric Lighting Co.’s for regu- 
—— larity of speed and economy. 

‘Beteemtal ¢ or > Vertical, Direct Acting or Beam, Condensing, Non-Condensing or Compound 


SEND FOR CIRCULAR. 


The IDE Automatic Engine. 


FOR ELECTRIC LICHTING 
UNEXCELLED. 























ly ; iy 
bl Mi 
i 


FOR DURABILITY UNEQUALLED. 
*OUFLNVYVND meee L$3HOIH 





A. L. 


IDE, SPRINCFIELD, ILLINOIS, U. S. A. 


SY Civ! 


~ DanamoEleatnc Hach N es 


teh bu 


_— BISHOP & a 


IMPORTERS OF DIAMONDS, 











PLATINUM 


For all Manufacturing, Chemical, Electrical, 
Dental, and Laboratory purposes. 


Victor Bishop & Co., 


ESTABLISHED 1837. No. 33 MAIDEN LANE. NEW YORE. 


co No. 25 Bond Street, 





am" C. NORTHROP, 


Waterbury, Conn. 


Jon aud Brass Machine Serews 


ZING IN SHEETS AND PLATE FOR 
ELECTRICAL PURPOSES. 


Parts for Telegraph and Telephone Instrumenty 


AANUFACTURED FROM 
Tron, am, wen, or Zins. 


Opportunity to Estimate on patented articles 
from Sheet Metal. Rod or Brass Castings, respect- 
fully solicited. 


H. M. RAYNOR, 














New Yerk. 


EsTABLISHED 
1859. 





IN 


All Forms 


FOR 


ALL PURPOSES, 
Wholesale and Retai’ 


ESTABLISHED 1864. 


WILLIAM A. HARRIS 


MANUFACTURER OF 


HARRIS-CORLISS 


STEAM ENGINES 
With Harris’ Patented Improvements 
ALSO 
Light and Heavy Iron Castings 


PROVIDENCE, R. I. 


Send for copy *‘ Engineers’ and Steam 
Users’ Manual,” by John W, Hill, M. E. 


Price, $1.25. 
CAS 


“OTTO” encine 


OVER 10,000 IN USE. 
Started Instantly by a Match, 
When Stopped all Expense Ceases. 


Works without 
A, boiler, steam, coal, 

, ashes or atte nd: 
) ance. Successfully 











} adapted instead of 
steam power in all 
industries and of- 
fers special advan- 
tages for running 
— | aes pone tg a 4 
r Telegraph 

ana ‘Shaheen as well as Lighting? , an, _ 


Built in Sizes of 1,2, 4, 7,10, 15.425 ind. H. P. 


SCHLEICHER, SCHUMM & CO. 
N. E. cor, 33d & Walnut, Phila. ¢ 
Branch Office; 214 Randolph Street, Chicago. 


PHOSPHOR-BRONZE 
TELEPHONE WIRE, 


Insulated and Bare. 











ley 7” 0g ‘Bane 


Combines High Electrical C tie -(— Resist - 


ance to Corrosion with Lightness and Tenacity. 


Standard Sizes, 16, 17, and 18, Stubs’ Gauge. 


The Fhosphr-SrozsSmating Co, iia, 


* 512 ARCH ST., PHILADELPHIA, PA. * 
Owners - of - the - Umted - States - Phosphor-Bronze - Patents. 
Sole Manufacturers of Phosphor-Bronze in the United States. 





NTI-BE 


L 
TELEPHONES. § 


A new Anti-Electric Speaking Tele phone, 
for private line purposes, combining tele- 
phone, transmitter, and call device, in one 
instrument. Send for descriptive circular and 
price list. 

Address, ANTI-BELL TELEPHONE CO., 


82 Devonshire Street, Boston. 








HLECTRICAT REVIEHW . 


nerican Elelrical Work 


TO INVESTORS. | 


The Kerrn Erecrrio Company having se- 








THE 


Law Battery. 


a 









cured and paid for valuable patents covering 
a complete system of Electric Lighting, and 
having demonstrated the economy and relia- 
bility of their light, are now prepared to push 
its introduction with the utmost energy. For 
this purpose a limited amount of the stock is 
Yor full 





MANUFACTURERS OF 


Patent Finished Insulated 


Electric Wires, 


TELEPHONE AND ELECTRIC CORDAGE, 


ELECTRIC LIGHT WIRE 
MAGNET WIRE, 


TENT RUBBER COVERED WIRE, OFFICE AND 
ANNUNCIATOR WIRE, LEAD-ENCASED WIRE 
ANTI-INDUCTION AERIAL AND UNDER- 
GROUND CABLES ETC., ETC. 
OFFICE AND FACTORY; 
No.G7 STEWART STREET, 


PROVIDENCE, R. I. 


offered for sale at $20 per share. 
particulars address, 
* AUSTIN GALLAGHER, 
Drexer Buinprinea, 
Cor. Wall and Broad Sts., N. Y. 


* Refers to Proprietors of the ELecrrica Review. 











PARTRICK & CARTER'S 


The BEST Open Circuit Battery in the 
World and the CHEAPEST. 


Combines all the advantages of the best of the 
othors, without any of t:cir disadvantages. 


EUGENE F. PHILLIPS, President. Thousands sold monthly. Send for circular. 
Mz ac od i by the 
W. H. SAWYER, Secretary and Electrician. mecaeepraviapeanicapiediage 


| LAW TELEGRAPH CO,, 
| SPI RAL 140 Fulton St., New York. 


TELEPHONE 
: LECLANCHE 
WIRE. | 


he Lag St Daehn 





PA 











19 





toot ait 
} > { 
. font : ; 
oH 
¢ 


























= =. = ==\\- == 
— > 
ectric Annun 
(PATENTED EB. 16,1875, ) 

We guarantee our Annunciatorto be the most 
SIMPLE, durable and reliable apparatus in_ the 
market. NO DROPS or other COMPLICATED MECH- 
ANISM to get out of order, and NECESSITATING 
CONSTANT REPAIRS. We have furnished some of 
the largest and finest hotels in the country with our 
Annunciators. 

Those wishing Agencies for these Annunciators 
in unlicensed territory can obtain all information, 
prices, ete., by addressing us. 

Correspondence solicited with all Operators, Man- 
agers of Telephone Exchanges and Electric Bell- 
hangers. Send for Catalogue of Annunciators, 
Alarms, Electric Bells, ete. 


PARTRICK & CARTER 


. 
El ciator. Patents allowed April 24, July 25, 1883. 






American Spiral 


Telephone Wire Company, 





43 Milk Street, | 


MASS. & 
| 
| Prism Battery, Complcte. 


g bo. TELEPHONE BATTERY, 


The Standard Open Circuit Battery of the World. 
| OVER 500,000 CELLS NOW IN USE IN THE UNITED STATIS 


ELECTRICAL GOODS OF EVERY DESCRIPTION, | aan ia ee 


Teleph Tel ho & ADOPTED BY ALL THE 
elephone, Telegrap lectrio Light and | 7 
American District Supplies. | Telephone Companies. 


SEND FOR ILLUSTRATED CATALOGUE, | THE SIMPLEST, CLEANEST, MOST DURABLE, 


MAGNETO SIGNAL BELLS. “isctancué sarr 


Beware of Infringements and Cheap Imitations 
NO BATTERY REQUIRED. 


LECLANCHE BATTERY CO, 
149 W. 18th St., N. Y., or 
$4, to $6, each. Discount on larae lots. | 1. c. T/LLOTSON & €0., 5 & ¥ Dey St., N. Y. 


SOUT RA Pat 
’ , BOoOsTON, 





Size of Jar, 6x4} inches. 


~ Viaduct Manufacturin 


OF BALTIMORE. 
(Successors to late firm of Davis & Warts.) 


A. G. DAVIS, President. 











MANUFACTURER OF SUPERIOR 


THE ELECTRIC 


STORAGE AND LIGHT C0 LECTRICAL SUPPLY C0., 


53 Broadway, N.Y. 


THE FREEMAN & ROE 


Electric Motors, Dynamos and 






95 Milk St., Boston, Mass. Electric Light Machines, 
Organized under the Laws of Massachusetts, wer and es 


OF EVERY DESCRIPTION, 


© Learners Instruments &Alarms 


4 Sole Agents for 
The “ Excelsior” Electric 


OWN THE PATENTS FOR 


Faure’s Storage Batteries, 


; or Call Bell - 38 
Electrical Energy A ccumulators, Th vrchma 2 oWot 


Furnish Estimates for and 
peomapty execute all Electric 
: ork for Architects, etc. Send 
for Circul , 

solicited. 


FOR 
MASSACHUSETTS, RHODE ISLAND 


AND CONNECTICUT ~~ 








Correspondence 





BUFFALO, N. Y 


[June 28, 1&8 
TRE BERGMANN & HAID BATrEny, 
. The Greatest Open 
Circuit Battery 

in the World. 
Superior to the Leclan- 
che and all others, fcr 
Telephone, Annunciatcr, 
Burglar Alarm, and all 

open circuit work. 

Price (corplete) $1.20. 


Liberal discount to 
dealers, 








Send for descriptive Cir- 
cuiar and Price List. 


BERGMANN & CO. 
Electrical Works, 
292, 204, 206 & 298 

AVENUE B, - 
NEW YORK, N. ¥. 





> fOct. 16, 





1883. 
LNov. 20, 1883. 


Pat’ 





CORNELL UNIVERSITY. 


COURSES IN 
Electrical Engineering, 
Mechanical Engineering, 
Civil Engineering, 
and Architecture. 
Entrance Examinations Begin at 9 A.M., 
June 16 and Sept. 16, 1884. 


For the UNIVERSITY REGISTER, containing 
full statements regarding requirements for admis- 
sion, courses of study, degrees, honors, expenses, 
free scholarships, etc., and for special information, 
apply to THE TREASURER OF CORNELL UNI- 
VERSITY, Ithaca, N. Y. 


JUST OUT. 


Electricity, Magnetism 
AND 
Electric Telegraphy. 


A Practical Guide for Students, Operators 
and Inspectors, 


THOMAS D. LOCKWOOD, 


PRICEC, $2.50 
$79 PAGES, WIT 159 ILLUSTRATIONS. 
D, VAN NOSTRAND, Publisher, 
23 Murray and 27 Warven Sts., N. Y. 
Complete Catalogue of Electrical Works will be 
sent to any address On application. 


C. H. MOORE & C0. 


SOLICITORS OF 


American and Foreign Patents, 
ELECTRICAL APPLIANCES A SPECIALTY. 


Interferences, Appeals, and all business before the 
office and the courts given prompt attention. Ad- 
dress Lock Box 490, Washington, D. C, 














PATENT PORTABLE & ADJUSTABLE 
CROSS ARM HOLDER. 


No more weakening of poles by cutting 
gains or mortising. Can be attached 
to any pole and changed when 
desired. Hundreds of these 
Holders now in use. 
Recommended by practicable line build- 
ers. For information and circulars, 
apply to 


WM. KLINE, Supt. Teleg., 
TOLEDO, O. 








June 28, 1884, | 
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THE TRENTON TRO C0. 


MANUFACTURERS OF 


Galvanized Wire 


OF VARIOUS GRADES FOR 


YPELEGRAPH AND SUELEPHONE TsINES, 


WORKS AND OFPICE AT 


TRENTON, NEW JERSEY. 


NEW YORK OFFICE: 
COOPER, HEWITT & CO., 17 Burling Slip. 


PHILADELPHIA OFFICE: 


21 NORTH FOURTH STREET. 





——_—__ 
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TELEGRAPH POLES 


From 25 to 60 Feet in Length, 


Seasoned ready for immediate delivery. The Larg- 
est and Best Selected Stock in Michigan. We 
quote prices delivered at any Railroad 
Station in the United States. 


BROWNLEE & CO., 


The Bishop Gutta-Percha 


WORKS. 
SAMUEL BOARDMAN, Agent.) 





Original and only Manufacturers in the United States. 


GUTTA-PERCHA INSULATED 
Submarine Telegraph Cables, 

50 Regular Sizes. One to Ten Conductors. 
Subterranean Telegraph Cables, 
Hempen-Armored Covered. 

Aerial Telegraph Cables, 

Lead or Hempen Covered. 
ANTI-INDUCTION 
Telephone (Lead-Covered) Cables, 


us used by the Metropolitan Telephone & Telegraph Co, 


Torpedo Cables, 


Recommended by the European and South American 
sovernments. 


Lead-Covered Cables, 
For Canal and Streamlet Crossings. 
Gutta-Percha Office beta Leading and Connecting 


re, 
For Subaqueous Mining and all other Electrical purposes. 


Mark s Compound Insulated Wire, 
or Office, Outdoor, Underground, and Battery Use. 
G. P. Office Wire, Cotton-Covered. 
ALSO HAVE ALWAYS ON HAND: 
Wires of every variety of Insulation, 





DETROIT, MICH. 


{Please mention this paper.) 


HANDSOME POLE S&DvRABLe. 








CANADIAN CEDAR POLES, the bes 
im uses; live 25 t 35 years: good ap- 
pearance, Prompt delivery at Buffalo 
Black Rock or Suspension Bridge, N.Y. 
Cheap for spot Cashe AJlress. 
HARVEY STAFFORD &«& CO., 


ACTON, Ont., Canada. 


ROYCE & MAREAN, 


DEALERS IN 


ELECTRICAL APPARATUS, 
Telegraph and Telephone Supplies, 
No. 1408 Penna, Avenue, 

Opp. Willard’s Tlotel, WASHINGTON, D.C. 


Correspondence Solicited. 








National Electric Company, 
ELECTRICAL SUPPLIES 


AND APPARATUS, 
14138 G STREET, WASHINGTON, D. C. 


Estimates furnished. Correspondence solicited. 


W.R. POPE & CO. 


Oorner North & Lexington Streets; 
BALTIMORE, MD. 


Telegraph, Telephone and 
Electric Light Supplies. 


TUE BEST OF EVERYTHING 
A‘D AT LOWEST PRICES 
. 








Magnet Wire, Telephone Flexible Cords, Flexible 
Elevator Cables, Electric Cordage, Burgiar-Alarm 
and Annunciator Wire, Electric Light Wire, Cord- 
age and Cables, Lead-Covered Wire, and every 
description of pure Gutta-Percha goods, Gutta- 
Percha Sheet, for Cable Splices; G. 1’. Chemical 
Vessels for Acids, etc. 


Agents for Reception of Orders and Sale of Goods: 
L. G. TILLOTSON & CO., 5 & 7 Dey St., New York. 
WILLIAM HEATON, 503 Chestnut St., Phila. 





Thirty-three years’ experience has taught us that 
neither the electrical nor mechanical qualities of 
cither Gutta-Percha or ( opper deteriorate by long 
working or submersion, consequently the best form 
of a Submarine Telegraph cable will be that in 
which these conditions were fulfilled. - Zxtract from. 
Report on Cables, by Willoughby Smith. 

MANUFACTURED BY 

The Bishop Gutta~Percha Works. 

Address all communications to 


W. W. MARKS, Superintendent, 
420, 422, 424 & 426 East 25thSt., N. ¥. 
OFFICE AT THE WORKS, 


Rhode Island 
Telephone and 
Electric Co, 


PROVIDENCE, R. I., 


MANUFACTURERS OF THE 


Providence Telephone 
Switch-Boards, 


BRECKENRIDGE JACKS, 
Wright Cable Clips, 


Howard Saisiy Applian, 


For protection to telephone subscribers 
against Lightning or Electric Light 
currents. 

Dealers in Electric Appliances of 
every description. 

Manufacturers and constructors of 
Lightning Rods upon scientific prin- 
ciples. 

Licensees of The Time Telegraph 
Co. of New York for the New England 
States. Energetic men with capital 
wanted to form local plants in territory 
not yet disposed of. 

Correspondence solicited from in- 
ventors, or parties having electrical 
novelties, with a view either to pur- 
chase or introduction as agents. 


























HENRY HOWARD, President. 
€. T. HOWARD, Treasurer. 


~ 


4 ELECTRICAL REVIEW . 


FRANK F. BULLARD, 
Gen’! Manager. 





8. W. FRENCH, 
President. 


PALMER WIRE COMPANY 


PALMER, MASSACHUSETTS, 


W. C. DEWEY, 
Treasure. | 








ave Eo 


CALVANIZED 


Telegraph & Telephone Wire 


In Long Lengths, by our Continuous Process, and Pronounced by all Users a» 
Unsurpassed in 


QUALITY OF MATERIAL, FINISH AND CONDUCTIVITY. 


The quality of all wire shipped by us guaranteed to be equal to the best. Testimonials furnished if 


desired. Put up in half-mile lengths. 
Approximate diameter of Wire drawn by PALMER WIRE GAUGE, In thousandths parts of an inch. 
No. 4—.225 No. 7—.177 No. 10—.135 No. 18—.092 No. 16—.063 
No. 5—.207 No. 8—.162 No. 11—.120 No. 14—.080 No. 17—.054 
No. 6—.192 No. 9—.148 No. 12—.105 No. 15—.072 No. 18—.047 


Correspondence Solicited. 


New York Office, 15 Courtlandt Street. 
FRANK B. KNIGHT, General Agent. 





THE WALLA 








MONARCH ELECTRIC CO. 


MANUFACTURERS OF 


—=—=ELECTRIC MOTORS, 


DINAMO ELECTRIC MACHINES, 


Lamps and Electric = ~ 
Light Appliances; also, 


TRICAL SUPPLIES 


Ya. 


——. 
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GENERAL ELEC 
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ritory for our Elec- 
tric Light System 
and Motor, which 
embraces features 
of merit that make 
them superior to all 
others, being per- 
fectly automatic, 
self-regulating, 
easily managed, 
economical! and ef- 
ficient. 


The most perfect 
electrical motor in 
existance for run- 
ning Sewing Ma- 
chines and Dental 
Tools. In fact any 
machinery requir- 
ing only a small 
amount of power. 
We solicit corre- 
spondence with 
parties wishing ter- 
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PRICE OF MOTOR, 


OFFICE, 147 FULTON STREET, 


7 nom 





815.00 NET. 





J. W. DUXBURY, og hw Gen. Manager. 
F. HM. GARDINER, Assistant Manager. 


VIEW. 


NEW YORK. 


N 


Mx 
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Wester Electric Company. 





(Chicago Factory, 227 to 251 South Clinton Street.) 
MANUFACTURERS OF 


TELEGRAPH and TELEPHONE APPARATUS 


AND SUPPLIES OF EVERY DESCRIPTION. 


Hotel and House Annunciators, Burglar Alarms and Call Bells, 
Electro-Mercurial Fire Alarm, Electric Gas-Lighting Apparatus, 
Magneto Call Bells, Telephone Exchange Switch Boards, ete. 


UNDERGROUND AND AERIAL CABLES. 


Correspondence Solicited. 


CHICAGO, BOSTON, NEW YORK. 
KERITE INSULATED 


A S G : DAY x muar 
WIRE & CABLES, 


OFFICE, 120 BROADWAY, N. Y.—FACTORY, SEYMOUR, CONN. 
Anti-Induction Kerite Telephone Gables. 


Some of them Two Miles in Length, are in use in several cities, and are found to WORK PERFECTLY 
for that distance. EMINENT ELECTRICIANS and PRACTICAL TELEGRAPHISTS commend and 
recognize the Kerite Insulation as superior to all others. At the Centennial Exhibition 
at Philadelphia, Sir William Thomson, the eminent Electrician and Scientist, 
awarded to the KERITE INSULATED WIRE AND CABLES 


A DIPLOMA 


FOR ** EXCELLENCE OF THE INSULATION AND DURABILITY OF THE INSULATOR.” 





MANUFACTURER OF 








GENERAL AGENT: 


CLARK B. HOTCHKISS,—120 BROADWAY, NEW YORK. 
THE BAXTER ELECTRIC LIGHT CO: 


Is prepared to negotiate for New 
Plants. Complete. 








Loe BAXTER 


IMPROVEMENT IN 


ELECTRIC LAMPS 


Is THE 


Greatest Invention in Arc Lighting 
yet made. 
Efficient, Reliable and More Economical than any 


TERS THE COST OF CARBONS. 
For terms for territory and cost of Baxter attachment, 
address : 


THE BAXTER ELECTRIC LIGHT COMPANY, 


MILLS BUILDING, 
a NEW YORK. 
The  Keviine Electric Co. of Philadelphia, Agents for Pennsylvania. 





| 
| 
} 


other Lamp in the World, and can be applied to any | : ’ 
System. SAVES FROM ONE-HALF TO THREE-QUAR- | [a 











THE ANSONIA BRASS & COPPER CO., 


MANUFACTURERS OF 


PURE ELECTRIC COPPER WIRE, 
For Magnets, Telephones, Electric Light, &c., 
Patented Fire-Proof Electric Light Line Wire, 


PATENTED FIRE & WEATHER PROOF ELECTRIC LIGHT LINE WIRE, 


Patented Paragon Line Wire—Fire Proof, Water Proof, 


“ ACME” BRONZE TELEGRAPH AND TELEPHONE WIRE, 
Wrought Metal Gongs for Annunciators, 


Telephones, &c., Zinc Rods, Battery Copper, &c., 


WAREROOMS : 


19 AND 21 CLIFF STREET, NEW YORK CITY. 


Factories, Ansonia, Conn. 


HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


HARD DRAWN COPPER LINE WIRE 


FOR TELEGRAPH and TELEPHONE. 


ELECTRIC LIGHT WIRE, 


Magnet Wire, Patent “K K” Copper and Iron Wire, 
Red and White Iron Line Wire. 





FACTORIES, 


NEW YORK, BOSTON AND PHILADELPHIA. 
BRIDGEPORT BRASS CO., 
BRIDGEPORT, cONN., 
BRASS, COPPER AND GERMAN SILVER 


WIRE 4n> ROLLING MILLS, 


Bare and Insulated Copper Wire for Electric Conductors at 


SOLE AGENTS FOR THE 


BRIDGEPORT ELECTRIC MFG. CO. 


AUTOMATIC 


QUICK ACTING ENGINE. 











SELLING AGENTS: 
JARVIS ENGINEERING 00., 
61 Oliver St., Boston. 

POND ENGINEERING 60., 

St. Louis, Mo. 
a\ J. F. RANDALL, 

Warren, Ohio. 
JOHN R. MARELE, 


Detroit, Mich, 


H. B. SMITH MACHINE C0., 
925 Market St., Phil. 'p ‘Ae 


T, W. ANDERSON, 
Houston, Texas, 


MIJNSSEN & 00., 


Amsterdam, Holland. 





M. F. MOORE, Gen. Agt. 


1S CORTLANDT ST., NEW YORK. 





THE ELECTRICAL SUPPLY CO. 


WACTLBERS OW 


Insulated Wire 


OF EVERY DESCRIPTION. 


ALFRED F. MOORE, 


MANUFACTURER OF 


Insulated Wire, 


—FOR— 


Telephone, Telegraph and Electric Light, 
OFFICE, LINE, 


—AND— 


“ANNUNCIATOR WIRE, 
Magnet Wire and Flexible Cordage, 


TELEPHONE, AND 200 & 202 N. THIRD ST., 
TELSchAPH SUPPLIES. | PHILADELPHIA, PA, 


Warehouse: 47 DEY S1., NEW YORK. 





é _ 8% 
(foctory of Ube Blecrleal Sapgty "Gash Aasaata, 64) 


ELECTRIC ‘LIGHT, 








